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COMPOUND AS DELTA-OPIOID AGONIST 



Abstract: 

Abstract of JP2000016984 

PROBLEM TO BE SOLVED: To obtain a new compound capable of treating 
gastrointestinal injuries, irritable intestinal symptoms, diarrhea, urge 
incontinence, and pains and useful as a &delta -opioid agonist. SOLUTION: A 
compound of formula I [A is N or C-X (X is H or a 1-4C alkyi); G is C-Y (Y is H or 
a 1-4C alkyI); B and L are each a (substituted) 1-6C hydrocarbyl; D is H, a 1-10C 
hydrocarbyl or the like; E is hydroxy, a 1-4C alkoxy or the like; F is the 
combination of phenyl with a heterocyclic group], for example, a compound of 
formula II. The compound of formula I is obtained by reacting a compound of 
formula III (Lg is CI, Br or the like) with a compound of formula IV in the presence 
of a base such as potassium carbonate in an organic solvent (for example, dry 
toluene) at room temperat f58 ure to the refluxing temperature of the reaction 
solution. The compound of formula I is compounded with a binder, a lubricant, a 
suspending agent, etc., and subsequently administered preferably at a dose of 
0.1-20 mg/kg. The compound of formula I may intravenously be injected at a 
dose of 0.001-10 mg/kg/hr. Data supplied from the esp@cenet database - 
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(I) 



D 

DtiH it> t < tie 1- 1 0 b Hn;^;l/b7l'^T^>|);6\ 

xit. Bit. BhL<i>ii.i,z^^LxmmimmmcoN 

a^i^. Ci_4T;U33ri^*>t<«iNH2S02-Ci_4r 

( i ) ^SiaSJiT" h ^ V'-;i^T*±^< . 

(ii) l^>'x-;vS{iGt^«S^hc7)rHl(::fiaL. 

mmm(,zm.m^^L. xnx^—^-m^itLxtmrn 

(iv) mmmmmrj^-^<thi-:>mLco: -cooh 
co^i^^^^^x-xr-fi^mm^. ioi.:x_bco-cooH 

^&^OCi_i(,b Kn;!i?;Ub';W^. loi.:JLbcO-COO 
HS*^^^-^ :tT-f VX^-2r-^tfCi_iob Ho;)5?7l'bVI/ 

X7^;U^f*c&^tfCi.iot Fn*;l^b';l«rSfe$ix 

Cif^ii3] Bt-^:^i-hmi^mixu2i,zxut'k 
^ximm^m. 



■^Lx\^xhx<. f?--:^tmhL<im±!.zui^m^^ 
^-;i/X{±r'j-/u- (C1-C4) r/i/^/ur^b'SM^ 
x*i:7x-;u- (C1-C3) r;wdr;ur*)l>ii 
br>j5i^-;K e^yu;K h'jryy/K eu^rs/- 

'g)if^iIl^i^L6cov^-riX50-lJit<:J:'g>'fb-^i|^. *MX 
b < ti^t^e<)t:il&in Lf^^Si^rS^ l^li^aS 1 ^ 1 7 

c?)v^-fix3j?- 1 s^iizxhit-^. ^x\mmmf^. 

u/K ^>'y>f v^^fyy/i'. oy^f v^ry>j;K 
^y^-9-U^;w. i/vyu::i;u. -fv-f>HU;i^. 4y 

^)3iiR$ixl>-^s^^^^st;^«*r'^^ 
it^Jl 1 ^ V ^ 1 7 cov ^-Tix^i?^ 1 ilt^ J: ^X^i 

[ftsRii 1 0 ] m¥cr)^mmmt^'r hy\:.¥u^y'j — 

L7c7)V^-riX36^1]Stc:J:-g.^t;-^. 

[ff^i 1] A. i^m^m^emmx^tim^^ 

[^311 2] A:;!/iNX«±CHr25l>it^;®l5SrV^tl 

[|f^RIil3] A:^i"N-C35l>lt^I|l^rV^Ul 2<:7)\r^'r 

[ifOTl4] E/>V^a. OH. Ci_4 r;b=3^i^. - 
NHSO2OH. -NHSO2- (Ci-iT/i^^/W) COV^ 

^x:6- 1 oiaJii^a^ $ ixT V ^ ^ r u r ^ 

^Il^v^L 1 3co\^^ixiy*imzXM\L-^m. mjUim 

mm. 
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V ^ ^ r u h h nim. i v ^ l 1 4 v rfixti^ 1 
[if ^li 1 6 ] mmMMti^- c o o , -coonm 

<7)^#:^^^14xX^;Ui^^#:. -COO H^c^v :t 

r-fvx^-. -cooHS^-^t^Ci-6r;i/^;i/b H 
tfCi_6r;u^;ut Hn;!7;u-b7i^^. Xii-cooH^ 

Cffi^Jll 7] ^^S*i-COOHS. -COOH^ 
cOfeftc^S^ttXX-f/W^^c. -COOHSO>'Sy:t 
r>f VX^-;XJ±jeR6- (CH2) tn-Z- (CH2) 
n-coS (d-r-e. mJiO. 1 . 2 i> t<ti3T^'9. 
nJiO. 1. 2i>L<{±3r$)D ; Ziiir^g^^^ t< 
{±0. NRa (^^T\ R^iHt) t<iiCi_6r;i'^ 
^L<tiffeiOM^^T' . s (o)p (cT^ 

[ff^jsi 8] Mia^k^WTK-fc^ (Fill) ^^r-r 
x\mwm. 




<RII) 



1 n 



He tt^y :i,—)Vmz\ 
MiH. C2-C6r;U;>i?y>f/K Ci-CeT/W^/K C2 

nr;u^;u. (Ca-Cyi^^nr/w^;!^) - (C1-C4 
r;w^;u) . (Ci-CiT/urj^rv-) - (Ci-CiT/w 

- (Ci-C4r;u^;u) xti^f-nru— ;u- (Ci- 

K'^m^K^\t^^'^±^z\\x\tc^-c^r)V^}VX'h 

(i) -coGHt t<Ji^ix^co^NM^T-f v;^^- 
^ L < *±- c o o HS(7)^#:^^^ttxxT';H^fr : 



(ii ) -OOOHhL<\t^ixi^C7vU^rA vx^— 

-^t^t Hn^;Ub";WS. ^J^{i\ s^^R^ (CHg)^- 
Z- (CH2) n-^S (<l<rT\ rnJiO. 1 , 2^t< 

(i3r^0. nm. 2itj t<ii3r'$)*9 ; ZiiEm 

NH. N (Ci-C4r;u^/v) i> t<tior-$)0. 

<?!l;tti-co2 (Ci-C4r;w^;u) . i> 
L<ti-cooHSo>'NM3fr-< vx^-r$)-g.) . jsl 

(iii) TIK^OS 



nntwx\tci-c^r)v^)vxh^ ; M/. R^{ibK 

n^i^. Ci-C4r;Ur3^i^X{±-NHS02 (Ci-c 
fic7>v ^-TiXii?^ 1 otir^S^-r <! h ^^'^gri^j 0 . 

[it5Kii2o] mM^m\.zf^^Lnhm^. #wjx«i 
mmhi^^ Lfzm^m i ^ 1 2 o cov ^-rix*> 1 -muz 

1 8 CO V ^^ixt- 1 iftc J; h {"c^^ . m.x\mmmk . 

^mmm<rmmzi^\^hwm\ti:\^\^\ scoc^-r^x 

fiv^ ( ^ ) ^mcor r/-x h tr £0^^ffli7)/-i^c7) 

l^v^Ll 8c7)V^-rix>??^liIt2j:|,^t^i|^. t^^t<ti 
^g^tlJf^!). Xiiff^ill 9i>L<ii2 0tcJ;^WJ^^ 
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&x/&m3mi>z}5 iirhmm^^m^^ rz^co^mmwi 

ttxco mMcoMMI^zts ft h 1 >Sr V ^ 1 1 8 CO V ^-r 
[^t;4] 



CHO 



[0001] 

[mm±comm'^m} ^^mitit-^mizmi . mzit. 

[0002] mzii. nmmm. mtirmc 

^}iip^m^j:it^mzmi-^. mz^t. ^^nitmm 
^Rx/^co^t-^m^^tj^m^ iRx/^ti^(^mm) 

^ixh<^mmifzm'rh. 

[0003] mifZlt. :^mmt^:t\^:t^ h'Trf-;^ h 

t LXcommf^zM^t it^^^m^^t . 
[0004] 

^imtX^tii^z^^L. ^tUzXK)^^t^^R(/yX 

{t^mmmmzBrn^Ri^-timmf-xh^ . t:^*- 
:^hi,t^m-i^^^mmf,zi5^fhnm^mmMcomti^^ 

■ct . ximcrymn^mmmmz^m^Ri^-r^ t ti^x^ 
ry^::f=^xhi>^mmz^^~t^:bK wm^m^ 

-xhit^m^mmzi^-^L. ^tii^zxK}ntm(>znL 

[0005] ^Jf^< t ^4S^i0^e:t>f H^^^cO-^" 

m^^^mi^ztm^ti. ^m-^tLxv^^. ^j^^^^Kti. 

W095X04051-^. W097X23467^. W093/15062^. RX/V^ 
097/23466-^t3it>Mm'ri t t^X^ h . 

[0006] mt\t. u^m-mtmm. mm<mmR 



xfmw^mmc^mm\,zif^^h^}itmhtix\^h. wo 



o ^ 



mi^<^\m\m. n^mc^Mm\.z^M^R\^-t^bi^z 
Mtx. mmm^zi5\^xmm^^^^\^. bhtc^^v^ 
xm^mMmLn^zttmhtix^^h i "^b'^>fK 

^T^HcOl^fM (The pharaacology of opioid peputid 
es) " , Tseng L.F.Ii Harwood Academic Publishers'^ 
fctt^Burks, T.F. (1995)S:#3g] . 
[0007] W097/'23467^Tti. ^<<7) 

Ltit^->x. d^m-w^'):^'>Y\.z\tmmmRxj^/x\t 

nm\}i\^xcomm^^j:mm^^^^^bt^x^h. m 
tx. s^m-wco^)iiy¥\t^&mi^^^^^rh^t 

^^^ixX\-^h. 

[0008] W097/23467-^-Ct±. ^^\,Z^ 

mmxh^^ht^^^^^ixxuh. ^h^z. 

zixi^c^it^'ii^ m^\t. ^;^hU>H-;w) ltd 

^m-w^jjL^m-w^^kzm-hMmmz^Kf . 

[0009] ^/i. W095/04051-^T{S. :^e::j->f 

^Ot^^^O ^ ^ ^ -g) P^ffl i i <r ^03tS^ tc^ ^ tit V ^ -g) . 
[0010] J; Oi¥^fflt-{±. W095//04051-^iS. u . d 
RX/^^nmz^^^^h t mi:>ixh 'JT U ^/L-b 

[001 1] 
Ut5] 




[0012] T^tim^ixtzRm R) (^o 

W093/15062-^(±. Xi. (yRu'/c^mmzm 

^-r^ t mi:>ixh vr u -jv^ t°^^ 'jyit^R 
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[0013] m^i /23>^bb^'\tm^'ki^^tfz^cou 

[00 14] 

ute: 




I 

[0015] mm^m^t^z-rhtiiib. ^i?>ft:^^^466 

mmimNmit^m'tm^^h. EP-A-0133 323#i±tiL 
[0016] W098/52929-^ { 1998^11.^260^1^ ; 199 

8^4^ 17 H mil ) «iiT:5^«b^^ ^-'^/i^-^vx-x 

[00 17] 

immmmtx o t^tmm] wo95/o4oi-^t;:j:-i. 

[0018] ^^mt. t 0 i:>ttfl]mt.^?63^-l) 
[00 19] 

mtn^^. xmMt^'^hL<i>tiKcommmiz^mL 

[0020] 

[^b7] 




(I) 



[0021] (iCir. AtSNi>t<iiC-XT*-:> 

XtiH^L<{iCi.ir;l^^r;L'-C$)0 ; GiiC-Y 
T'^-^T. Y{iHi>L<tiCi_4r7l^^;WT'$) D ; Bit 



s o 2 - c 1 - 4 r u yxm^ ^ iir v ^ ^ y x -/u^r 

^^T\ (i) f^1iSliSt±xh^y-;l^t"1i^ 
<. (ii) i^:7a:-;US(±Gi:^^gS^^;£0nff^ (IBl) 
t^fiSt. (iii) l^:7x-7l.SJS^^Si:Sjl'^ 

ximmmmizmmi^^L. xitx^-^^^ 
■fttxmmm^i^zi^^L. zzxuyf^-<-^-mtc 

-OTS) 0 . ai^ ( i v) ^S^{±iP*=2:< i: h 1 ojaJi 
C7):-COOHS. -COOHScO>'N'-f ^r-f VX^ 

— . -cooHmco^i^^^^'\^:L7.'rfummi^. lo 
liLbi7)-COOHS^'^OCi-iob Ha;!^?;^^;!^^. 1 

i_iob Ha;^;l/b>US. ^ t<{i I'-^^iai^^-COOH 
SO^#:^^^'ttx X ^ C 1 . 1 0 b H n ;^ 

j]^\ijmxm.m^izx\-^^) tmLXofthhcoifZi^j. 

(i) ^ ( I ) (T^^t^^xit^tii^iom^mz^mu^ 

(ii ) ^ ( I ) c^it-^mx\t^ti^<7)^m(,zf^mvn 

(iii) ^ti^co:fmizi5\^xm\>^htihmm^m^; 

(v) mmt Lxmi^^ixh^ ( i ) co^t^m. xit^ 
ir^<7^mm'^izimLn^^h t < mm^ ; 

(vi) nm^BhtKimm^i^m-thtz^comM^M 

(vii) <?^^^t;<7)Trr'-Xhi: trfflV^I^Em^O^ 

/\c7)^ ( I ) <7^it^m. xi,t^tLh<7)m^miiZf^mtn 

(viii) ^mmmiyL<imwcoimjjmvh->x. w. 
m.mz^m.<7)^ ( i ) <7>it-^x\t^fi^<^^mkz 

(ix) a^^Ui^r^i-^x^hti^coi^m-ch^x. 

^mmz^^mco^ ( I ) cr^^t^mxit^tii^com^m 

[0022] ±^coi^mmf^ijmzt5\^x . mkmm 
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[0023] :^mmcomty'j:^mj^it. t Kihimmm 

[0 0 24] if^ t<{S. Y\t,WXhh. ^^L<ti. 

L^U' B t± 1 -:>VJ,±c7) c 1 . 4 r ^ixx\^ 

[0 0 2 5] EiiloJ.:Jl_h^7)>'^a^ Ci_4r;w^;K 
t^y^a-Cl_4r;^d^;^■r'S^$i^T\'^TiJ:v^, Fco 

;k Ci_6r;u^^-;K Ci-4r;ur7^i^. NH2SO2- 

[0 0 2 6] FiOy' ji~;U^*i»^^XTVi-g,Jt^. If 
[0 0 2 7] Fconm^it^^Tii. bKn^i^. i^T 

Ci_4r;u^;u. Ci_5r;w^-;K Ci_4r;U3^r 

i^. NH2S02-Ci_4r;U^l/V. J\U-Ci-^TJ^^ 
;K Xt±ffi£7)Ci_iobKa;J?;l^b7^c7)v^i^*l^J'Xb 
t;rSJ[^$ ixr V J; V ^ o 

[0 0 28] Fcommsma^iiMifzmm^tix^^^^ 

it^wj^ bHn^i^. S/ry. Ci_4r;u=^;K c 

i-4T;uy-;U^ Ci_4r;W3Jr5^. Xii^NO-Ci_4r 

[0 0 2 9] ( I ) coit^mzMLXit. Ci-4r;l/ 
Ci-gT;!/^^;!^, Ci_4 r/i/^^i/. NH2SO2 
-Ci_4r;^^i/^-. .'Nn-Ci.4r;i'Jr;i^. ^umcoc 

1 - 1 0 b h' n^;Ub;WSc7):&>5? iiMiltd-iJ-Hg^r^ T t 

[0 0 3 0] "b Kn;i?;Ub';W^" v^affiiSti^^^< 
^ t C at/H Sr-^tf^&miMc t . 1 -:>i^A±(7Mcrmm^ 

mmm^^Lx\^xi>x^\ ii(o}:d^m^<^Hz 
mmztutx. mw^cr>m^^iy^ttm^^mm.Lx 

^ J: v^. b Hu;^;Ub';«*>' 1 l@5:_bI3]^ C ^^-t^^ 
ti^-^X. bh'n^;Vb;^StS^xnJ^^$r^LTV^T^ 



[ 0 0 3 1 ] if^ t<ti. CliOb Kn;^;l/b';L-g(ir;U 

T. ^^^M^l-^\^J,±XhK>. ^ix^cOStil^l^MJicO 
^xnJ^^XtiS$:*tTv^ri> J:<. 'eiXi^>iOM 

[0 0 3 2] ^^mco~Pmi,Zts\^Xi.i. b Kn;^;Pb' 

ixi^^O*l±a:0. ^«Sli*>L<iiSg4^r2b'9#-S.) . x 
(ir'J-/«. Xti^ixi?>60ia^-^i:>-ii: TU 

^mt\^dmm(>z\twm^tix\i^xhx^^^tii^<^ 

m^.xii'^m.mi^i^^ixi^znThhcoxh ; ^co 

[0 0 3 3] ifi^L<ti. DtiHXiS^^bK^T*)^, 

^^L<t±. D{±H. r;u^;v. r;v^-/i^xtsr'j- 

Cg-CeT/U^— ;K Ca-CsT/Wdr— ;K C2 

C7>'^J'oT;i'^/i') - (Ci-C4r/u^;i') . (Ci- 
C4r;l^3^>') - (Ci-CiT/U^/U) . 

- (Ci-CiT/i'^/u) . ry-;u- (Ci-C4r/i'^ 
;u) x*i'S7^nr'J-;u- (Ci-CiT/w^/w) TS> 

o 

[0034] if^L<(i. DiiH. Ci-CgT/U^;!^. 

C2-C6T;i/^::i;u. X{±ru-;i-- (Ci-c^rj\^^ 
;k C2-C4r;l^^-;U'. Xti^x-zU- (Ci-CsT 
[ 0 0 3 5 ] ( I ) ^::>i:^LT. ffiSi7;^B&Z/L<7>^ 

^ mk^Llzjf^iJ t < (ifilKc 1 - Cg r;!^^ 1^ >'r$> »9 
^#^o ±iz^-^ixhXd(,z. ( I ) iO^k^JBati^ 1 

fii^r;'ffimc7)^2isfii^S:^rr^.. ( i ) (oit-^ 
\,ti-^mL(^^^^hm^m^^Lx\i^xi>x\^\ mt 

(f. <rixii>cOi®4i^StiSDcoffifi^S^-e$>D#l>o <lix 

e^fi£^s^^u#-&o <iix^(5D#>=?ioia*ft^c7)ioi.:Ji 

( I ) (oit-^mzmLx. mtitemmz^-'^^h^m 
m^k^L. ^ix\,zx^zjm.^^^'Jymm^^mm- 
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[ 0 0 3 6 ] ( I ) coF(7^mmi^z)s^^x. mm^mt 
[0037] zc^mmmmit. mx.imm^-^izx ^ . 

[0038] :i<n^^mt^ ( I ) <7>m¥ i,zt^a^y a:. 

[ 0 0 3 9 ] SFJiit ( I ) cTimoi^zUW^^-r^ o 

ri/b-. t^^y'U;v. h'jrvu/i-. b"^ 

[0040] i^h^<r>tt^t.h^Wlk\iZi5\^x\t. mF\t 
df-^V>j-;K ^>"J-;K :7^^>-'-;K -fVPU 

[0041] ^t>^}(7mt.\^'^'mMizi6\^x\t. m¥\t 
fzm.muxw^^fix\^hy :^^)vmxh^ . ^coimz 

[0042] f^i^OiOiifitV^^tCfeV^Tti. ^F 
5tffiSISS-C3i^ o <IO J; a 'Sr^^Jtti. x h ^ b H 

[0043] SFJisi^RS- (CH2) (,-Z- (CH2) 
1. 2l>t<{i3-C^^0. ntiO. 1. 2l>t<t±3T- 

^) . S (O) p mzx. ptiO. 1 1 L<ti2rS> 



^) ; aURSJi-COOHi, t<{i-COOH 

c7)^^^^S14x;:?.-r;H^#f*:. ^Jx.iS" COO (c 

^m^. mm. 2it>L<i±3T'^0. *^Onii2tt 

<i±3-r-^>&o 

[0 044] ^^Xm^^izh^^. 'Vno" hV^affi 
if{±F. CI. BrXitl^MM-t^o "^m" hV^o 

[0045] "ruH^'y^" fcV^dffliSti. sfc^^cT) 

y y i^'lzM't^—m'^^^^:$cm^tGoodmnM/Gi linan 
s, ?^l^<?OlgJM^e^S^ (The Pharmacological Basis 
of Therapeutics) , ^SifS, McGraw-Hill, Int. Ed. 199 
2, "Wi^CO^Ui^^i^ (Biotransformation of Drug 
s) " , P.13-15-e^5. 

[0046] "-COO H&co^i^^^^'l^x.x'r/um 

Fc7mmmmd^(fZi^^^humm<7)!i^-^^< t h lo^&i- 

^W^^^i>^tLX-H^i>zmM^M^ ^<co.lcOj: 

a^xxT-/«*i. mtit. -<-i^vy(ommf,zis^^ 
X. x\ir>'j:^'r>i^>mmm (ace) mmm 
&\<^^{z{imxhh. 

[0047] m^^- coo HiOfe#c>r^^'l4XXx;U 
|^2»#:{ijt-COOR'' (^Cl-C. RMiCi-CgT;!^^ 

i^-t^y^nv^^-z^'tLx^mxh-yX. -cooh^ 
d^x,x-r;Hi. »F<7)^^^fiX'i>tc|g'^-r-g>S*^'-c 

ooHT^>g,5t ( I ) coit-^m^w^-thtiubco^rm 

t Lxi^^mxhho 

[0048] -coo umcr^m^cry^i^^^^'l^x.xj' 

Mmuico^K^mmizm-hm'^mt. m^m > ■ b- 
huxiu > • }=:7mmmymmmmzx *)im^^^ 

[0049] -coo H«C7)^^^^^14XX-f/U^ 

(^ixi^c7)r'j-;U'g^l^#f^fs§'-irt^) . T»J-7W. r 
^iiCi-CiT/i^df/u. Ci-C4r;u3drS^Lt<*i>'N 



(8) gB2 000-16984 (P2000-1'IA) 



[0050] -coo umco^w^^^'BJixi^fumm 

-(2, 2-Sx'x^;L^yf-U;^:t^i^) xf-yu-. 2-x 
^;i/-Tnf::t— ;v^^>';><^/U. 1 - ( 2 -x^yu-:?" 
n t°>j-— /u^r^^ ) x^;u. 1 - 2 , 4 - i^';>< ^yKy 

1 - ('<>'y>r;U5^-dr>') x^;K 2-^^yi^-l 
-ratf:t-;U5j-ar>'-l-rabVK 2, 4, 6-h 
y^f-zWO-V-f yl/it^^-pif-zK 1- (2, 4, 6- 

r?i:t>^;w. ^iVrntryi-. 2, 2, 2 
->U:7;U^nxf';^. 1 - i> t<ii2 —^7^;^. 
2. 4-2^>{^;Wy'jc~;p. 4-t-7'^;U7j;-;u^ 

[00 5 1] rr<^ ^r-( vx^-" t^^dmmii^co 

[ 0 0 5 2 ] L<ii. :^mn<7X\:^mtrt^-m^ 

(FI) ^^Th. 
[00 53] 




D 

[0 0 54] i-C\ A. F^lXDiiJ^ ( I ) tl-^V^ 
±COOH. Ci_4r;Wr3dfS/. XiiNHSOg- (Ci_4 

*f^L<t±. :^^m<Oit-^ltt-Tm-m:^ (FID ^^T 

[0055] 
[^1:9] 




I 

O 

[0 0 56] (i^T. A. FSl/Dtist (I ) tdOV^ 
Ji£7)OH. Ci_4r;U3^S/. XtiNHSOg- (Ci_4 

ryi-^/i^) BHi (CHg) .r'$>o-c. m = o 

it<(ii-efe»9. LHt (CHg) .-c^b-^r. m=0 
J; oif^ t<ii. ^^mcoit^mi.i'rt^-mi^ (fiid 

[00 57] 

[-fbio] 




(FHI) 



[0058] (CICIT. He tJi^g^SSr^t. ^ 

Xtiil^t. RM±H. Cz-CgT/u^y-^yw. Ci-C 

A') - (Ci-C4r;i/^;U) . (Ci-c^r/i-^^x) 
- (Ci-c^r/i/^/u) . (Ci-C4r;^ 
^/i^) . ru-;i/- (Ci-C4r;v^;i^) xti^xnr 

(Ci-C4r;u^;u) . XK)ntL<i>t. Ci 
-CeTyw^/w. Cg-CgTyw^-yu. XiiTD— yi^- 
(Ci-CiT/i^^yw) . J:»9*f^L<ii. Ci-CsTyw 
^ryK Ca-CiTyu^-zK Xii:7x-yi'- (Ci-Cg 
ryw^yi/) TfeO. R2ai/R3{i#>!?3tet3HXtiCi 

X) Ci_6ry^^l/>^^trv^Ti*J:< ; RHt. 

(i) -COOH^L<{i'^i^^^^0^^M:^^r^ VX^— 

(ii) -COOH^ t<ti'ei^^^=oy^V^r-^ VX^— 
^t<ti-coo Ha<7)^#:>f^^^'l4xx7";w^#*^ 
-^tfb Hn;^yWt'yl/S. 0ij;ctf. j^Rs- (CHg)^- 
Z- (CHg) n-^S (C:<IT% m{±0. 1 . 2t> t< 
tiSr^O. nt±l. 2^t,L<iS3-e$)'9 : Ziiia^^ 



(9) gB2 000-16984 (P2 0 0 0-l^iil 



C H 2 SOV ^^ix h tmm^tiX V-iT i J; < . AX/R^ It 



(iii) TIEst^= 
[0059] 



[0 0 6 0] (iir. Co-iTyu^uv^iS^Six 

X(i-NHS02 (Ci-C4r;l'^/W) -c*>o. <1<1~C 

<t±2{Ji>t<{i4mc^^^^rfc:0^"^SgT^D ; H 
e t(±lOi:Jl±.i7) (|5ltT$)':>Ti>M^oTV^T^ J: 

v^) c 1 -4r/u^;u^-c$^tca^$ixTi-iT^ J; 
miJ}'C^hi>ts:^lt. ^ (Fill) T;P^;P. T 

[ 0 0 6 1 ] (Fill ) (7>it^<^^t tv^^tiTIK 

(Fllla) LT^^iX^o 

[0062] 

[^bl 2] 



Het 




(Fflla) 



[0063] (±tC|l^$ixl>J:o^) He tStC^^ 
3SV\ (Fill) tV^^x-;^^(i3-O^Tcoa 

[0 0 64] X^ntL<^t. ^ (FIJI) cO:7x-;l/S 
ti l-?Xti2':>co±t3^ji^ix-g>^^TMI'r^ C i: 
tf^vn^o ^ (FIJI) tcov^T. It^JR^id^rMtc 

^n^tihM^'vh*). mt^t. 5tL.<ii6M^#j^ 

f^y'U;!^. hUrv'»J;i^. b°ur>-— b^i^' 

hUri^'-ZW'. /P. -fV:t^'t 

[0 0 6 5] (Fill) ^fi tv^ryw-^yu^ 



ti^^/uau'x^/ut*&-&o j^i (Fill) 
(Fill) (Mv^T. iff^ tv^r;u;^y>f ;u*Jir-b^;u 

[0 066] (Fill) ifZ-:>\^X. Sf^tV^r/W^-zW 
^tiTU/PXtib-ZUT^^I*,, (Fill) tCOV^T. M 

(Fill) co^b^if^gtiov^T. mmmmi. ntL<it. 



[0 067] *?tL<ti. (Fill) coit-^mz-:)^^ 
X : RMiH. r;b^;U. r/l^^^/U. Xiiyx^/t- 

(r;^^;i^) xh^ ; R2t±;^^;vX{iH-c-$)>9 ; R^ii 
^^jl'XiiHXhK} ; R^t±bKn^>-XJi^h^^r 
; RMi. -COOH. -cooHSi7)^«s>i^S^ 
ttx;^r';wf^?if*:. *J^t<t±-coo (c^-c^r/u 

^yl-) . -COOHSiO>''\^3j-r^ vx^ — . - (CH 
2),C02H (.I<rT\ qtil. 2. 3iL<ti4r'$> 
^) . - (CH2) ,C02 (Ci-CiT/L-^/U) (^c: 
q(il. 2. 3it> t<ti4t*^^l>) . - (CH2) 2 
-O-CH2CO2H. - (CH2) 2-O-CH2CO 

2 (Ci-C4r/w^;u) , -NH-CH2C00H. -n 

H-CHgCOO (Ci-C^r/U^;!^) . -N (Me ) 
-CH2COOH. -N (Me) -CH2COO (Ci- 
CiT;!^^;!^) . -CH2NH-CH2COOH. -CH2 

NH-CH2C00 (Ci-C4r;U^;i/) . -CH2N 

(Me) -CH2COOH. -CH2N (Me) -CHg 

COO (Ci-C4T;w^;u) . - {c^.^r^^^^uy) 

-7x::i;^- ( C0-4 T/U^l^i^) COOH. - (C 

Q.^TJ^^^uy) -7x-;u- (Co-4r;u^w>) -c 
GO (Ci-C4r;u^;u) . - (co) -7x— yu- 

(Co-iTyL-^^^) -COOH ; RV^- (CO) 

X— yi^- (Co-4Tyu^i->) -coo (Ci-4ryi'^ 

\^z1^^LXl, 3:rnb^>'^&mtTv%Ti>J: 
< ; ai/H e t ti 1 -:)J.:JI±co (N tTaboT tM^^T 
^ J: V ^ ) c 1 - 4 r yu^;i-S"C $ ^ tcSSa^ ixT v 

[0068] ^is^Bjcoif ^ LiMt^m^tne.^ (fiv) 

[0069] 
[^Ll 3] 
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N=i 
/ 
N 




(FIV) 



[0 0 7 0] ^h^^i^tL^iMt^^m'iZ^iFV 

I) . (Fvii) . (Fviii) (Fvix) ttx^-t. <r 

[0071] 

[^t;i4] 




[0072] 
[^Ll 5] 





(FIX) 



[0073] R*t±B«tc:^^$ix-g>MOr*> 

XWtL<it. RM±-COOH. - (CH2),CO 
OH (^l^T. qtil. 2. 3*,L<ii4'C$)^) . - 
(CO) -:7ji:— ;U- (Co_4r;U^l/V) COOHX 

[0 074] :Lti^co^t-^^i (:7x-;wSi:il-^t. 
[0075] Ltit^-yX. :^^am. ^'fs^mB.. mi- 

m(omm. mmmm. mt\mm\immB.. mm^o i 
< itMrnrnmizmm-t^mio o . ^mm^m^^ 

[0076] ^Snt>^(n%^^\izio\^x . ^mm\\L^ 
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[0 07 7] ttz. ^^m^it^^ (^tl^^^^:^m. 
^m^^ts) imnm^. M'^mf (drug addition 

[ 0 0 7 9 ] ( I ) c7^it^^(7ym^mt^zf^^Lnti^ 

Sci,66, 1-19 (1911)^mm<^^t. 

[ 0 0 8 0 ] ^jh tT. mimmmwimtimiif^^m 
[0081] nm\,zmt tr. mm^^^^m^mm^'^ 

^hU^A. n-<v>>;u-n- (2-:7 

[0 0 82] tv^iEs^^s-^^^J^i.. ^'j^i^. 
i-r::5^-7>'^;vr$i^^TS>-g>. -^^^m\Y.^mt\ 

^ ^ ^ ffl V ^ >i) ^ -t $ ^b^ifecT) H P L C (C J; 0 . 



[0083] ±3zBco J; o t::. (I ) 

if^D^^o) t±«"ej54-^5ci:*i-e#i>*v. -mz 

[ 0 0 84 ] tt, 2(s:^BJ<5Dg^ffl^!B5tc:*3\.^T. 

m . ( i^*>t<ti^i5[^) . mm ( i 

[0085] -j^tlJi. ( I ) i7)fe;^Jf^^r/-^ix^,c7) 

t L < t ± 0 . 1 ^ V ^ L 20 m g / k g CO $E ffl r ^ i> i: 

^ixh. ~tfz. ( I ) co^t'^toZ/^ix^c7)^(i. 0. 
001 - 10 m s / k s XBt<^IEHrS> -g> i> C7) i: 

[0 086] c:i^^<50>^b'^^^^o^m^i;;7r^r;^^. i 
XtiMT'25-&^^i^-mc:2om±Sr^^'r 

[0087] AMfi<)(3ti. fli^ collates t>5a^r*> I) 

Wj:^<r>mx-hh . J:^^^^ i>t<iiJ; 

0 V 'AkH-mmmzm^j:}^t, hm^ <^%mt^^^^h 

[0088] ^Oft;b ^9 tl. ( I ) iO^C-^l^^rPa 

f^i:, 0 co#St ±a JS^' f - & ffl ^ & ^ J: t 
o^Kttxv/Wi;^ 3 >Xti?Sflc^N"^ :7 >f :^36-io=5:l> y - 

[0 089] ^03(?^c7)ffi^tCOV^r{i. if^L<{i. ^ 

Lj^c;*^-^;^^ t<(i:teA-;v (ovules) c7:)ff^l^T% 
Xt±#^i> t<(±«felPJ^^Oxu^S^;K ^?1S^L< 
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mmimAumi,z. mtit. ^m^H. mmiH. mi^^x 
[0091] imaik^(,zMLxit. ^ti^commit 

[0092] WiX.\t^-r^4-t,zni.x\t. z.ix^<7^m^ 

^) ^<7)im. i¥mn. m.v^^ym'kz-:^\^x\t. ^ 
%^mit'^mj'^fti>>(m^m\>z^m v^hma^m 

-:)T. mimhl^X. lo-:Jo. Xii5i^3]T^>4.55ri^if 
— 2 o J.:Jl±tg:-^-r -l. tiiiSmi i r-t; W ± 5^ 
V ^ LlOOm g cOrS'fi^L'^Jf^?! $:#t^ ^ k t}^X^ h . _ht;:^ 

m^&v^mmzff-yxmt'th . ±.m)tk^mt'¥^im^j: 
m^^m^^hhcTiXhhtK h-h^^A. j;D^<o. 
^ b< tij: ^'jf^^^ik^mmmt^m\\xh^m^co^ 

^^iti^z^EMrt^^Xhh. 
[0093] Ltit^-yX. ^!mit. ^^M(^b^m. 

x^i^tii^com^mz^mLm^m. xit^ti^^cox^^ 
tii)^coM^m(>znn Lnhmmm^mmtznm 
^^m. wmmximi^tMzi^t^mmmm^^mm 

10 0 9 A^^mm. \LvcnmmyLxm\-^ 

x\t^fi^<^\^irM-(7M^mi^zt^^Lnhm 
mmm. x\t^fih<7y\.^^tit-^^t^mMmmi^^m^ 

[0095] t.fz. ^w^m. ■^mn<7y\v.^. x\t^ 

(mm.m'^^.z^m vnvmmm^mmmfiizy^m- 
^mm. mmx\tm^bMz'^tMmmm)fhm 

[0096] IKIg^Wffl^tC^ttTii. ^WflcO^b^ 

<n\ ^^ixtf^m^m-mz^^ \.%hwmsm > mmm 
t-ii. nn<mm.^^mm\iz^ommz^m-Wi^hmi 
i:LTi5:-^L. wmm'^mm^zh -^x^^m^xh 

V(^\m.>inmz^ 'mm.m'^^m.<nfz^^z:L(^A'c^^^ 

nm:H%H-^h^}LijX%h . 

[0097] JPlT. Uji^cOlSmi: LTfflV^ 



x\%^ix(^(^\y^ixf^amm.^mzi^m-\.'i^ 
hmmm. x\%^ixi>:>(^\^^f\,t^^^tm.^^mms 

[0098] mrth h . ^mmytt'^ ( i ) ^-fi:^ 
^x\t^ixh<r^m>\^<\mwm\iz%^Lx^fLh<^^ 

[0099] 

[<bi6] 




(i) 



I 



[ 0 1 0 0 ] ( I ) <n\t^\tm.^(mm^z^ 

la) \Z^-^ixh—Wmt^:^WL^^V^)V(7:i\^^fLt^\iZ^ 
f^Jc7)il ( TIB ) ix-g> i: »9 :Brf^fl^^'^j5JcTn h r?;!^ 

(r}\xfixt-\<z^y)mmth:Lht^x%h. t^fz.^m^ 
[0101] \>xr<^'mzii\\x. i h^^^^^^hi < nm 

R) >^'^:? h;UiVarian Unity BOOXtiVarian Inova 4 

OO-iHttf^fflv^TieHt. ^f\,h\t^X<ry^^\{Zi^\^x 

X. ^y:^-9(mm<m.n<mm : m^M. s . — m 

35 ; d. ran ; t . HMJI ; q . HM^ ; m. ^fi 

JI; br. :7n-HSrfflV^-C^-r. WMX^^h;Km 
/z ) ii. Fisons Instruments TrioMii^lfffh^'I^X 

[0102] \:Xf<7^mmmfmmziz,\^xu. mmx. 

Li^" "Me OH" hiB-To \^xf (nmm\mfwmzii 
\ ^x . m:^ i^zmM^ixh ^\mti:mm&^zn^ h 

[0103] m^^m^\{z^hfz^. 2ii^ 
it-r : ^im\3 5RX/3 eit^^^mizx^^mmit-^ 
<rm^(>zm\^i^ti^i\L^comm^m^^h ^ t i^z^ 

^g&i 

[0 104] 

[^bi7] 
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Lb 



[0 10 5] dUT. FRT/Git^ (1) iZ-y\^^ 
[0 106] 

[^bi8] 

.A, 
N 

I 

^ (III) 

[0 10 7] (^ICIT. ^I/Lti^ ( I ) 

i^X^m^ixhMKlXhh) t^. Mm^j:i^M. Mi. 

ht^X^h. 

m^2 

[0 108] 

[^bi9] 

^ (IV) 

[0109] ( i i-C. F^l.'^Yii^ ( I ) (ZOV^T^ 

[0 110] 
[^b2 0] 

H 

I 

A 
N 

^ (V) 

[0111] ( c: cir. Mmm/B t tr^a^ix. 

Dai/=^Hi^ ( I ) hz-:>\^X^m^fitn^Xh^ > i: 

■C^iiE^-lir. <X\^X. mi.U-2 0'C{Zi^1^LX. TIB 
E-MgBr (VI) 

co^^)-^-)VmMtK)ib'^'^h^}i{zk->xhMW:^ 

Km\.z%±^xumL. m\^x^<mmm^mmmi^ 

ffl V ^-c mirth iitt^x^h. 



[0112] :^mmXht^^ V\^^Ti[mt~ft&. (IV 

A) coit-^^^xhh. 

[0113] 

[-(1:2 1 ] 



HET<— > 




CHO 



[0 114] (cicir. n^Tmmj^KHm^zmk^ 
tihm^xh^. nt.z\t^ (Fill) tn\:.xhh) 



[0 115] 

[>fl:2 2] 

? 

N 

I 

(VII) 

[0116] (<l^t\ A. B. ^tXLii 

^ ( I ) t3-:)V^Tfe^$ix-g,M0r^l>) hTia^cor 

D-Lg (VIII) 

(<r«iT. Diij^ ( I ) {,z-r>\^x'^m^titm^xh 

0. Lgt±^ (II) t;iov^r^a$ix-&MO-C$)-g>) 

xvtt'. mM^j:\^i.Mm^xu.)i^^'^h^t^zk-7x 

v^T^^-r-g. ^itt^x^ h o 

^g&4 

s*; ( I ) (T^i'Ckmt. -fl^<r^\t^^ 

[0 117] 

[^1:2 3] 

I 

A. 

N 

I 

H 



(vni) 



[0 118] (ClCl-r. A. B. E. F. G. S.I/Ui 
^ ( I ) t:-:?V^T^a$iiSjiOT25l>) i:T^<^;«r 

[0 119] 

[-(^2 4] 



R** 



<IX) 



[0 120] (iiT\ R*CFi**{Sj^ ( I ) OCi^tt-i) 
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At^NtLxmm^ti^^ ( I ) co^t-^mit. Tia^co 

[0121] 

^ (X) 

[0 12 2] (^ICIT. FS.Z/Gii^ ( I ) tCOV^ 

[0123] 

[^1:2 6] 

Lg Lg 

v- 

r 

° (XI) 

[0 124] (.r^-e. D^L^Liij^ ( I ) (COV^ 

x^m^tihmK>ThK>. Lgti:^ (II) (^oi^T^n 

±commm^i^mffZ^iL^xumL. m^^x^coi^m^ 
^mmim^m\'^xm^'i-t ^t^^^x^ h . 

K^t^\zvv2^i^xhh^ WD ^oit-^mt. 5^(11 
I) (T^n^^h^h^i^WL-^m^mm^^^. mx.\f. 

o''ctc\^Lm^(7Ti^mx^m^-t^^tizx^mm 
^^^ztt^x^h. mmxhtiit. ^^mzi^ii-^u 

(Protective Groups in Organic Synthesis) , 
2JS, Wiley-IntersciencetfiCOT.W. Greene^W.G.M. 

wutsiz^m^tihith^cou^mjom^m^^^nthx- 

R5:>j?sth'ndfi^r$)-g>sS: (III) co^k-^ii. ^ (II 
I) coit*E-r-&x-x;W^^S^S:. ai^^^]^5^^. m 

II. ^m^mz^i^hUmm, m2m., Wiley-Interscl 
ence4^i7)T.W. GreeneS.I/P.G.M. WutsiCfBfi^iX^ J; ^ 

^hco^mi^xMum'th^ti^zx->xhmmt^^t 
mmmt^y j^~fHzm.m^^T^^ (no co^t-^ 



[0 12 5] 
[^L2 7] 



Het 



(xn) 



[0 126] (Z^X\netRX/Ymt^(Ul)i^Z-:> 
\f^X^m^ix^MK}Xh 0 . Q{i>'M=f 1> t < h 'J y;!/ 

[0 127] 
[-11:2 8] 




(XIH) 

[0 128] Cl^X. R\ RK R^RT/R^lt^ ill 
I) ^z-ji^X^m^iihMKfXhKf. M!,I^mi^^Km 

hU-n-y'^^UX:^y (tri-n-butylstanne) cr)Xo 
^£V^)T)V^)VX^y (trialkystanne) ; -JX.^}V^. 

i^i^M. ; i^onMfi ; m ; ry-;utb<ti^an^< 
^; ybHu^^-^f^^V; yr/Undrv-d-C^VT'lS-S*) 

mmc^mitMcoiim. mmRx/^ (no coib^co^i 

[0 129] mMtW^mjZioi^Xli. MfJhV-n- 

~7^^)V:x^y^yXhh^ (xiii) c7)^[:'^t)2r^ (xi 
I) c^-fb-^^]^. mut. xh^^x 

h 'J y'x::^;^;^x>' ^ ynyV'^J^ ( 0 ) co^i^TtccB 

[ 0 1 3 0 ] (XIII ) (n\t^\t. Tfai^co'ft:-^ 

[0131] 
[^b2 9] 




(XIV) 



(15) 92000-16984 (P2000-1 "'Mm 



[0132] dUT. RK RK R^MJ^RHt^ {U 
I) i,Z-:>\^X^m^titmOTh^ . Qlt^ (XII) coit 

[0 13 3] M*^>»jr/U^/l'X:^y^y. mtit. h 

')-n-yi-)V7.^yi'yX'hh^ (xiii) coit-^mcn 

mMmj:mm^)mzi5\^x\t. ^ (xiv) <^)it-^^^^ 
2^ (II) . ji^^rJSS. mv,t^ huxf^/ursv. 31 

[0 134] mt^v^yrjv^jvy.s^-y&v ^ miM. N 
u n-^>7u;^^>^vr$)-i>j^ (XIII) coit^mco 
nh^fcommmtpmrn^imzt^^^xit. ^ (xiv) co>ft: 

mm^tf^ya^^fvm^zmim^'rh^ (in) c^xi:^ 

[0 13 5] 
[^L3 0] 




(XV) 

[0136] (dCir. Ri. R3^t;fR5tiit (II 
I) f,z-:>\^X^m^iihm*)ThKf . Qii^ (XII) (3-9 
V^T^^^ix^jiO-C$>&) ^T^co-fb-^ 

[0 137] 

[^t;3 1 ] 

Het 
V 

^ (XVD 

[0 138] He tJis^ (III) tC-OV^T^ 

^$iX-&3i'9rS^'9. Mit^ (XIII) (COV^T^^^ix 

^j;v^^s^«s-eS)^) ^m^^x. m^izwrntx^ 



(III) co^t^mcommi^zmi^xmtrh. 

[0139] mm^^^^miZioi^Xli. M*^A^^Wp^ 
t<t±^naWD^-t75^5^ (XVI) cO'fl:'^if^ii. r 

t I«n:7^>itJrKi5$'a:. (I 

I) (i/x^/wx-T^/utfo^) r^taat. A*o*t 
timm^^ (XV) cTj^k^T. >'N-^>-'^A«4«5. ^^Ji. 

( 0 ) <o^^rizi5\^x. mm^mm. mut. r-h^ 
\z}^\jy^>r^xmm^^ztitzx*)mmrh. z<7)^ 

xitmrncorxn^. smxhttii. sl^/r^ ^iKJ^^ 
iz^-oximt. m^^x^c^umm^mmm^^m^^ 

xm^^^^tt^X'^:^. 
1 0 



mmmtin, 2, 3 - h u r vwi^-c^^ o . *-o7x~ 
Jl^m^zm.m^^^'t^^ (iii) o^b-^ii^aii. ria^co^fi: 



[0 140] 

ut3 2: 




(XVD) 

[0 14 1] (.i.r-c\ Ri. R^ R3. R*:&i/Fr-ii 
5t (III) iz-:>\^x^m^ixhmK)xh^) ^rm^co 

N3-M2 (XVIII) 

t(>zxommth;ittf^x^h. ^e^^■c$)ixi^. r^S: 

m^^xm^-r^ztti^x^h. 
^g&i 1 

^^>^n, 2, 3 - h u r y -;ut;$) 0 . 
;«t3i[it$§-^^-l>i^ (III) co^b-^if^is. TIKc^Mt: 

[0142] 
[^b3 3] 
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(XIX) 

[0143] {Z:iX\ RK R^MJ^RHt-^ in 
Ng-R* (XX) 

(.r^-c. RUi^ (III) comK>i,z^m^ti^) m 

i^S&l 2 

^i^li*i":7x^;^St<ii:g^ife^t-^^ (III) iO-fl:-^ 

[0 144] 
[^L3 4] 
HO 




(XXI> 

Ri. R^ Rs^lf'R^iij^ (II 



R' 

[0145] drr, 

[0 146] 
[^b3 5] 

^ (XXII) 

[0147] (<r ir. Rni^ (III) (::oi^T^a^ 
tf^au. Xtir;U3^i^. h^i^t tT^^ 

^m.mtfZjfciL^xmiL. m^^x^co^^^^^im 

^m^^^x^.^'t^^tt^x^t. 

^g^l 3 

mmmi>^y ^^^fmi^mmm-^^h^ (hd (^-it-^ 

[0 148] 
[^b3 6] 




(XXIII) 

[0 149] (Cl^IT. Ri. R2. RK R^ti^dl 
I) iz-D\^xmn^tihM^Xh^. LgztiS^i (XXII) 

[0 150] 

HO-N 

(XXIV) 

[0 15 1] (^.r-C. R*(±j^ (III) 

tizx-yxi^mm-t^nbi^^x^h. ti^mxhtii^. r 

14 

'•i^zum^^-rh^ (III) iTHb-^ 




H,N- 



AT 

*^ (XXV) 

[0 153] (.r^T\ Ri. R^ Fi3^ R5JS5^ (II 
I) (^z-D\^X^m^ix^M^Xhh) ^Ti^co^t-^ 
[0 154] 
[^b3 9] 

(XXVI) 

[0 155] (^ICIT. RMii^ (III) tCOV^T^a^ 

n^MOT^O. Lsztis^ (XXII) tcov^T^^^ix 

m^^i-^Lmmi^^coi^^x^m^^h ^ti^zx^ 
xhmmt^^tt)-x^^. smxhtL^,^. r'^rx/r^ 
^i^fBiz9tAL-yx^mL. m^^x^<^umm^wmm^^ 

[0 156] 

imtmn mtm i 

2- (3- {4- [ (R) -1- [ (2S. 5R) -4 



(17) ^2 000-16984 (P2 0 0 0-lHjA) 



-r'J;U] -2, 5-S/^f';l-^^-<fb Knb" 

IH 1. 2. 4-mrv'VU- 1 §^gt 

[0 157] 
['fb4 0] 



OMe 




[0 1 58] r-feh-h>J;l' (15ml ) ^comm8(^t 

^ (210m g) . r^'n^i^^xf-zi' (80jL£ 1 ) . 
^es;^u'^A (2oomg) commm^M^^-vmrntm 

^-it. i^u^^r^o^^^A^j^nvh^'^^ (90/10/ 

[0 159] yimiti-hV'^M.ymW. (2m 1. 5N) ^ 
y:t^"»f > (6m 1 ) &1^>K (6m 1 ) ^<r>Zcr>^T^ii^:r, 




HO 



[0161] ilM8c7)^[:^i^&r/"5 -yn^^ffl 

m/z : 518 (MHM 

Rf:0.23 i^'i5'aopi;$'>/'>^y-/U/7jcl!'f[:T> 
^-^A (80/20/3) a-H OOOMHz. CDC I3) : 
8.12 (IH. s ) . 7.99 (2H. d ) . 7.48 (2H. 
d) . 7.20 (IH. dd) . 6.80 (3H. m) . 5.90 (1 
m) . 5.10 (3H. m) . 4.19 (2H. t ) . 3.78 
(3H. s ) . 3.39 (IH. dd) . 3.03 (IH. m) . 
2.92 (IH. d) . 2.65-2.83 (3H. m) . 2.34 (3 
m) . 2.10 (IH. m) . 1.98 (2H. m) . 1.68 
(2H. m) . 1.18 (3H. d) . 1.06 (3H. d) « 

mnms ■. 

m/z : 518 (MHM 

Rf : 0.29 nn>< ^ S y —)V/y\m.itT y 



i}'7M.9u-7yy''7y i-\,z^^m^m\^ (90/10/2 

120mgi: LTf#/i. 
m/Z : 476 (MHO 

Rf : 0.21 (80/20/3 i^'^an^^^/^^y— ;U/ 

(300MHz. DMSO-dg) : 8.48 (IH. s ) . 
7.90 (2H. d) . 7.46 (2H. d) . 7.26 (IH. d 
d) . 6.86 (3H. m) . 5.80 (IH. m) . 5.18 (2 
H. 2xd) . 5.04 (3H. m) . 3.73 (3H. s ) . 3.2 
4 (IH. dd) . 3.00 (IH. dd) . 2.82 (IH. 
d) . 2.64 (3H. m) . 2.26 (IH. dd) . 1.95 (1 
H. dd) . 1.10 (3H. d) . 1.00 (3H. d) . 

5- (3- {4- [ (R) -1- [ (2S, 5R) 



-ru;b-2. 


5->^>{^/^^^^^b YuM'yVl/- 1 


--f;u] - 1- 


(3->( h^/y'ji-;!^) y^;H :7x 


- 1 H- 


1,2. A-V^)rV}V-\-A]V) ^ 




- (5- {4- [ (R) -1- [ (2 


S, 5R) -4 


-TU;U-2, 


nb°-7^>- 1 


--f;^] -1- ( 3-^ h^^rS^^i- 


;u) y 


x-;U} -lH-1, 2. 4 -hi) TV 



;u- 1 ->f ;w) i^^-m-m^<n^^m 



[0 160] 

[-fU 1 ] 



OMe 




OH 



Me"" 



cr" 

7 

^r^T^i, (80/20/3) (3-H (300MHz. CDCI3) : 
7.94 (IH. s ) . 7.54 (4H. m) , 7.24 (IH. 
m) . 6.85 (3H. m) . 5.91 (IH. m) . 5.10-5.34 
(3H. m) . 4.28 (2H. t ) . 3.78 (3H. s ) . 3.5 
0 (IH. m) . 3.17 (IH. m) . 2.73-3.02 (4H. 
m) . 2.40 (IH. m) . 2.26 (3H. m) . 1.85 (2 
H. m) . 1.58 (2H. m) . 1.17 (6H. 2xd) . ^ 

2- (3- {4- [ (R) -1- [ (2S, 5R) -4 



-T'J;w- 


2, 




- 


1- 


(3-bHnJr^':7j:-;U) 7 


x~;^} - 


IH 


-1. 2. 4-hurv';u-i--f/i^) 



[0 162] 
UtA 2 ] 



(18) 92 000-16984 (P2000-1A) 



OH 




[0 16 3] E.mit^^'ym (2m l . i^^ux^^i^ytp 

coiNmi) ^mmmii)>^<7>it^ (95m g > <7)m& 

(80X20X3 'JiP'uu^S^>X^i^y~J^Xyl<M^tTy 

Rf : 0.17 (80/20X3 i^^i^aa^ ^V/^ ^ y-;UX 
m/z : 462 (MH* ) 

(S-H (300MHz. CDCI3) : 8.15 (IH. s ) . 7.86 
(2H. d) . 7.12 (3H. m) . 6.76 (2H. m) . 6.5 
4 (IH. d) . 5.82 (IH. m) . 5.37 (2H. 2x 
d) . 5.06 (IH. s ) . 4.68 (2H. s ) . 3.60 (1 

dd) . 3.30 (2H. m) . 3.04 (IH. d) . 2.76 
(IH. m) . 2.52 (IH. m) . 2.40 (IH. dd) . 



2.20 (2H. m) . 1.02 (3H. d) . 0.85 (3H. 

d) . 

5-(5-{4-[(R)-l-[(2S. 5R)-4 
-r'J;t— 2, 5->^'.><^/l^^^^fh HPb°7>^>- 1 
- 1- (3-bHP^i^7x-;l.) ^^/l-] y 
x^;W}-lH-l, 2. A-wrY)V-l-^}V) 
^>^>6gaU5- ( 5- {4- [ (R) - 1 - [ ( 2 

1- (3-hHn^i^7x~ 



s. 5R) -4-r'J;u- 

pb'^>-'>--l->^;U] - 



;U) 7xrL;U} -2H-1. 2. 4-H)rV 



[0 164] 
[^b4 3] 




[0165] x\t^ixi^<n^^. >^^Jt5t-"§>^^;^xx^ 

[0 166] 

[ifei] 



Ex 



[0 16 7]|liSfi?!5 
[ (2S, 5R) -4 
-9-bKntr^i^V-l 
:7j:— ;u) ^ 
ury;u-i--f;w) 

mm\e (5- {4 

R) -4-rU;v-2 
1 --r;v] - 1 

--^;^) 



304 



'H>iinir/d»« 



6h (300MHz, CDCI,): 7.94 (IH, s), 7.S0 (4H, m), 7.13 <1H. dd), 
6.71 (3H, m). $.90 (IH, m), 5.24 (2H. m), S.18 (IH, a). 4.11 
(2H. t). 3.48 (IH, dd). 3.11 (IH, dd), 2,95 (IH. d). 2.8ft C^, m), 
2.64 (IH. d), 2.34 (IH, dd). 2.20 (IH, dd), 2.10 OH, t), 1,84 
(2H. m). 1.49 (2H, m), 1.10 «H. 2wi>. 



(5- {4- [ (R) -1- 

-ru;w-2, 5--J^^iV^^ 

-1- (S-bHo^ix 
x-ZW} - lH-1, 2, 4-h 

- [ (R) -1- [ (2S, 5 

, 5 - i>>f f-zl^^^r^fb K n b°^ 

- ( 3-b hn^>':7x^;i/) 
H-1 , 2, 4-h'jryv^-i 



8|. (300MHz, CDCl^: S.0t5 (IH, s), 7.B4 (2H, d). 7.36 (2H. s), 
7.03 (IH, dd). 6.65 (2H, m), 6.58 (IH, d), 5.67 (IH, m). 5.12 
(3H. m). 4,10 (IH. t). 3.30 ( ). 2.94 (IH. dd). 2.80 (IH, d), 2.65 
(IH. m), 2Ja (2H. m). 2.19 (3H, m), 2.02 (IH. m). IM (2U« 
raj). 1^ an. nO. 1.06 (3H. d), 0.92 <3H. d). 
tmm : C. 66.06; H. 7.S9: N, 13.SB. C^HpNA ^/SHiO n 
C. 66.31; H, 7.S6; N. 13.33« «Mt4-« 



5- ( 5- {4- [ (R) -1- [ (2S, 5R) -4 
-<y>>';W-2. 5-S>^'p<^;U^^^^bHob°^>-'y- 
1-^/1/] -1- (3->t h^>-:?x::i;U) 7 
x^;i^}-2H-i. 2. 4-mrv'';i^- 1 -^/i-) 
^>^>EgX-^;l^^ti^'5- (5- {4- [ (R) -1- 
[(2S. 5R) -4-OS^7V-2, S-S/^^/V-^ 
^-<fb Hnb^i^'V- l->r;V] -1- (3-^h^i^ 
7x-;i^) :7x— - iH-i, 2, 4-h 

'J TV'Vi^- 1 --^ ;u) ^1/9 >^x^;t^ 



(19) 92 000-16984 ( P 2 0 0 0 - 1 Ffilj® 



[0168] 




[0 16 9] r-lrh— h>J;U (20ml ) tpCDimil OA* 
^co^t^^ (490mg) . 5-:/n^^gM!X^;l^ (182 
M 1 ) at/^S!^U^A (434mg) c7)!@l?S?R^5iljrr 
-C72mmmWLti. ^Smmi^ffZiKOm^^yH (25m 

1 ) t-J^nu^^y (150m 1 ) ttw^L. 

f*. (95/5/0.25 - 80/20/1.5 ^^^V/^ V 

490m g^t#/-, 
Rf : 0.50 (90/10/0.75 ^^-^V/^f VTd^nV- 

/w/TKffit^brv^r-^A) 

m/z : 596 (MH*) 

<?H (300MHz. CDC I3) :8.07 (IH. s ) . 8.00 
(2H. d) . 7.52 (2H. d) . 7.20-7.32 ( 6H. 

m) . 6.82 (3H. m) . 5.12 (IH. s ) . 4.20 (2 

H. t ) . 4.14 (2H. q) . 3.90 (IH. d) . 3.22 
(IH. d) . 2.55-2.76 (4H. m) . 2.36 (2H. 

t ) . 1.95-2.06 (4H. m) . 1.77-1.74 (4H. 

m) . 1.22 (3H. t ) . 1.10 (6H. 2xd) . ^l/N 

lM14f^. 3 5mg. 

Rf : 0.40 (90/10/0.75 ^^^f>/-f Vrn^NV- 
m/z : 596 (MH+ ) 

«?H (300MHz. CDC I3) :7.95 (IH. s ) . 7.60 
(2H. d) . 7.52 (2H. d) . 7.28 (6H. m) . 6.8 
1 (3H. m) . 5.16 (IH. s ) . 4.21 (2H. t ) . 4. 
10 (2H. q) . 3.92 (IH. d) . 3.80 (3H. s ) . 
3.20 (IH. d) . 2.56-2.77 (4H. m) . 2.29 (2 

H. t ) . 1.89- 2.06 ( 4H. m) . 1.62 (2H. m) . 

I. 24 (3H. t ) . 1.12 (6H. 2x d ) , 



5 


- (5- 


{4- 


[ (R) - 1 - [ ( 2 S, 5R) -4 






-2. 




1 




- 1 - 




X 


- 


IH- 


1,2, 4-h'jrvvu-i--f/w) 



[0 170] 

5 ] 



Ut4 4 ] 




[0171] 5- (5- {4- [ (R) -1- [ (2 

S, 5R) -4-^y'J}V-2, 5-s/^^;i-^^-'^b 

Yx^'^y-Jy-1-^ -1- (3-^h^v-yx— 
}V) :7x-;U} -2H- 1 . 2, 4-h'JrV^ 

}V- 1 

[0172] 

UtA 6 ] 




[0173] zix^cr^it-^mt. mmi oc^Mt-^mm/ 
3-yu^^m^::^^)v^m\^hmimi^ztm^fifz 
i^cryt^zmm-y^^m. <!K\^x'^ymz^K>mmi.fz. <i 

N 1^14^ 

m/z : 568 (MH+) 

(300MHz. CDC I3) :7.93 (IH. s) . 7.53 

(2H. d) . 7.46 (2H. d) . 7.18-7.28 (5H. 
m) . 7.12 (IH. dd) . 6.68 (2H. m) . 6.56 (1 
H. s ) . 5.07 (IH. s ) . 4.20 (2H. t ) . 3.93 

(IH. d) . 3.60 (3H. s) . 3.17 (IH. d) . 2.6 
8 (IH. d ) . 2.57 (3H. m) . 2.22 (2H. t ) . 1. 
84-2.02 (4H. m) . 1.556 (2H. m) . 1.08 (3H. 
d) . 1.02 (3H. d) , 

N2Mtt#: 

m/ z : 568 (MHM 

(Jh (300MHz. CDC 1 3 ) : 8.07 (IH. s ) . 7.97 
(2H. d) . 7.48 (2H. d) . 7.27 (5H. m) . 7.1 



(20) 92 000-16984 (P2000-1: m 



3 (IH. dd) . 6.72 (3H. m) . 5.04 (IH. s ) . 
4.18 (2H. t ) . 3.92 (IH. d ) . 3.67 (3H. 
s ) . 3.25 (IH. d) . 2.55-2.74 (4H. m) . 2.36 
(2H. t ) . 1.94-2.10 (4H. m) . 1.66 (2H. 
m) . 1.10 (3H. d) . 1.02 d ) , 

1 1 

5- ( 5- {4- [ (R) - 1 - [ ( 2 S, 5R) -4 

:7j:~;u} -iH-i. 2. A-h^)TV'jv-l-A 

CO 1 74] 
UtA 7 ] 




[0 17 5] mmcoit^m^. mmmi^^i^ayit'^'!^^ 

m/z. : 554 (MH+) 

(400MHz. CDC I3) :7.90 (IH. s ) . 7.54 
(2H. d) . 7.45 (2H. d) . 7.19-7.28 (5H. 
m) . 7.12 (IH. dd) . 6.72 (2H. m) . 6.52 (1 
H. s ) . 5.12 (IH. s ) . 4.22 (2H. t) . 3.93 (1 

H. d) . 3.19 (IH. d) . 2.55-2.72 (4H. m) . 

I. 92-2.10 (4H. m) . 1.82 <2H. m ) . 1.47 (2 

m) . 1.06 (6H. 2xd) , 

mm\ 1 2 

5-(5-{4-[(R)-l-[(2S, 5R)-4 

l-^)V^ -1- (3-bKn^>-7x~;W) ^^yu] 




[0 17 9] r-t h-hU/t- (15m 1 ) ^c^mm:! 6^^ 
^coit^m (573mg) . S-yn^^^^xf-;!/ (162 
U 1 ) S.U'^i§^'J^A (418m g) c7)^^M^3S^jrr 



yx.::^^^} -2H-1. 2, 4 - MJ TWU- 1 ->f 

[0176] 
UtA8} 




[0177] ^(oit^^. mmmi oi3-i^(Dit-m 
^fflv^T. mmm4i,zim^tii>^m(>zm^xmmL 

mXz : 554 (MHM 

Oh (400MHz. CD3OD ) : 8.45 (IH. s ) . 7.90 
(2H. d) . 7.46 (2H. d) . 7.30 (5H. m) , 7.1 

5 (IH. dd) . 6.69 (3H. m) . 5-16 (IH. s ) . 

4.22 (2H. t ) . 4.12 (IH. d ) . 3.52 (IH. 

d) . 2.80 (3H. m) . 2.64 (IH. m) . 2.26 (3 

H. m) . 2.10 (IH. m) . 1.92 (2H. m) . 1.60 
(2H. m) . 1.21 (3H. d) . 1.11 (3H. d) , 

mm.mi3m/iA 

5- (4- {4- [ (R) -1- [ (2S. 5R) -A 
-^>-Jf]^-2, 5-i^^p<^yW\#-'fhHob'5i^'V- 
l->fyl^] -1- (3-bHP^i^:7xx;l^) ^^yl^] 

yj:~Ji] -lH-1, 2, 3- h'jrv>- 1 --f 

yi^) ^vj^vitx^ywat^S- (4- {A- [ (R) - 

1- [ (2S. 5R) -4-Oi^'yU-2. 5--J^^ 
yl-^^Hj-b Hab°^y>- 1 - l- (3-bK 
ji^/W) ^'^^/U] :7 ji^/l^} -2H- 1 , 2. 
3 - h U r V'yl^- 2 - yU) ^>-^ v^x^yl^ 
[0 178] 
UtA 9 ] 





7:7 .^-tZ J; O^Sd^aj (90/10-50/50 ^y^yX 

Mtx^yi^) ^mi^xmmL. N2m^t^. mms^ 



(21) 92 000-16984 (P2OOO-108A) 



o 

mXz : 582 (MH+ ) 

<5h (400MHz. CDC I3 ) : 7.75 (IH . s 7.64 
(2H. d) . 7.45 (2H. d ) . 7.08- 7.28 ( 6H. 
m) . 6.74 (IH. d) . 6.62 m ) . 5.04 (1 

H. s) . 4.41 (2H. t) . 4.08 (2H. q) . 3.89 
(IH. d) . 3.18 (IH. d ) . 2.52- 2.70 ( 4H. 
m) . 2.30 (2H. t ) . 1.99 (4H. m ) . 1.63 (2 
m) . 1.20 (3H. t ) . 1.08 (3H. d) . 1.02 
(3H. d) . 

Nl^tt^. 141 mg. 
m/z. : 582 (MH+) 

(400MHz. CDCI3) :7.70 (3H. m) . 7.46 
(2H. d) . 7.10-7.30 (7H. m) . 6.74 (IH. 
d) . 6.66 (2H. m) . 5.02 (IH. s ) . 4.38 (2 
t ) . 4.10 (2H. q) . 3.88 (IH. d) . 3.18 
(IH. d) . 2.50-2.70 (4H. m) . 2.30 (2H. 
t ) . 2.00 (4H. m) . 1.65 (2H. m ) . 1.21 (3 



Ex 


MIS* 




n 


'H nmr/5»« 


15 


N-l 




1 


5h (400MHz. DMSO-4o); 

»M: C. 66.64; H, 6.70;N, 12.94. 
C»H3)N/),.1.6 HiO tt C, 66.61; H. 6.65; 
N, 12.92 K M*T* 


1« 






1 




17 


N-2 


554 


2 


5 (qOCU: 7.80 (IH. s), 7.68 (2H. d). 7 JO OH. 
c9, 7.36-7.10 (611. n), 6.804.60 (311. m). 5.07 
(IH, s). 4.74 ( 3H, 0. 4.20 (2H. q>, 3.96 (IH. d), 

3.20 (IH, d}. 3.02 (2H, m). 2.78-2.50 (4H. m), 
2.00 (3H, m). 1.25 (3H. t), 1.10 (3H. d), l.OS 

(3H, m). 


18 


N-l 


369 


3 


8 (CDCl,): 7.73 (3H, m), 7.49 (2H, d), 7.35-7.10 
ID). 6.85-6.65 (3H. m). 5.52 (IH, br s). 5.07 
(IH, s). 4.47 ( 2H, t). 4.13 (IH, q), 3.92 (IH. d), 
3.22 (IH. d>, 2.80-2.SS (4H. m>, 2.40-2.20 (4H, 
ra), 2.10-1.95 <2H. m). 1.26 (3H. 1). L15-1.QS 
(6H, a). 

[o]o-7.4?»(c=0.l) 
nfl 569 


19 


N-2 


369 


3 


8 (CDC^): 7.79 <1H, b>. 7.68 (2H, d). 7.49 (2H, 
d). 7.35-7.10 C6H. ID), 6.85-6.65 (3H. m). S.07 
(IH. br 5.02 (IH. br s), 4.52 ( 2H, 0. 4.13 

(2H, q), 3.91 (IH, d), 3.22 (IH, d>, 2.80-2.50 

(4H, m). 2.40-2.25 (4H. nH, 2.10-1.95 (2H, m), 

1.25 (3H. t), 1.09 (6H. m>. 

[alo-10.4«{c=0.1) 

mfzS69 



[0183] mmm20Rx/2 1 

[0 184] 

[^bs 1] 



t ) . 1.06 (6H. 2xd) , 

mmmi s^v-^t 1 9 

[0 180] 
Ut5 0} 




[0 18 1] mnmi3mj^i4(,z^^tihi:><D 

[0 182] 
[^2] 



(22) ^2 000-16984 (P2OOO-10)A) 



o 




[0 18 5] r-lrh— h>J;U (60ml ) tpCDimil 6** 

i^co^t^^ (2.4g) <^mmz3-yu^^^;i^Mm 

(0.969g) m/m^i^V^M^ (1.75g) 
;Wry^-^A (2.2g) ^»t. ^cr>Km\^^^2 

if^^EtoAc (x2) TmmLf^. -^h-tfz^mm^ 
(1:3-1:1) -c^mtTW^L. mmcoit-^^m 

Rf 0.15 (EtOAc/^i^r^fV. 1/3. v/v ) 

(CDC I3) 8.05 (IH. s ) . 8.00 (IH. d ) . 
7.80 (IH. s) . 7.65 (2H. d) . 7.55-7.40 (4 
H. m) . 7.3-7.1 (6H. m) . 6.80 -6.60 ( 3H. 
m) . 5.65 (2H. s ) . 5.05 (IH. s ) . 3.90 (4 
H. t ) . 3.20 (IH. d) . 2.80-2.50 (4H. m ) . 
2.10-1.95 (2H. m) . 1.10 (6H. 2xd) . 

^-i^ ^^co}&.^mmtLx CON im'\ii^ (1.0s) 

Rf 0.25 (Et OAc/^^-i^y. 1/3. v/'v ) 
c^H (CDC I3) 8.05 (IH. s ) , 8.00 (IH. d) . 
7.70 (2H. d) , 7.65 (IH. s ) . 7.55-7.40 (4 
H. m) . 7.3-7.1 m) . 6.80 -6.60 ( 3H. 

m) . 5.65 (2H. s ) . 5.05 (IH. s ) . 3.95 (4 
H. d) . 3.20 (IH. d) . 2.80 -2.50 ( 4H. m ) . 
2.10-1.95 (2H. m) . 1.10 (6H. 2xd) . 

(-)-2-(4-{4-[(R)-l-[(2S, 5 



R) -4-^yi;fi,- 


2, 






1 - 


(3-tKn^i^7x— 




1 H 


-1.2, 3-h'JTyVU- 



1— f ;u) mi^ 

[0186] 

[^1:5 2] 




[0 187] 7mit-thV^J^:'mm. (0.5ml . 2N ) 
$ry:t^^f> (6m 1 ) mf^i$^y^/]^ (3m 1 ) tfi^ll 

mmi 5co<t-^ (i52mg) <^mm.(,zmwt. ^(nu. 

m^m^xv'i\^\zwmx.tzWL. w^^xmwt^^x 
mh^'^tz. ^<7mn^i^'')iif)\^x(rif)'yj^9u-7Y 

^^"yy ^-{Z^^^mm^ (85X15/^-80X20/4. y 

\^x%m\^fz. ::L<mhms^:. r^^y :^^\yymmmx\ 

^KWai (100X0-60X40 TfcXr-^rh^hU/l-) ^ffl 

it. -^^^^ymmkmmm^x^o^iY.-^^. 55m 

mXz : 512 (MH*) 

5h (400MHz. DMSO-dg) : 9.25 (IH. s ) . 
8.40 (IH. s ) . 7.73 (2H. d ) . 7.40 (2H. 
d) . 7.25-7.05 (6H. m) . 6.70 (2H. m) . 6.60 
(IH. d) . 5.10 (2H. s) . 4.85 (IH. s ) . 3.7 
5 (IH. d ) . 2.70-2.50 (4H. m) . 2.28 (IH. 
s ) . 2.0 (2H. m) . 1.0 (6H. 2xd) . 
^Mfi: C. 65.28 ; H. 6.84 ; N. 13.04. C30H33N 
503.2.1H20t±C. 64.98; 6.86; N. 13.33%^ 

[«]d -5.46 (^^y-;U. c=0.33) 

ll»j2 3^V^t2 7 

[0 188] 
[^b5 3] 




[0189]^. %\m\22\.Z%tm^fLhmm'^'^^ 

n'^^h:x,7.n~)Vi)-hmW^fz. 
II»J23 (-) -2- (4- {4- [ (R) -1- 

[(2S, 5R) -4-^>>^';V-2, S-S^'^^/L-^ 
^-9-bHne^>>>-l--^;U] -1- (3-tKn^ 



(23) 92000-16984 (P2000-1 A) 



s^:7x-;^) ^'x-zi'} -2H- 1 , 2, 3- 

>'jry';u 2 >f;^) mm 

mmm2 4 3-(4-{4-[(R)-1[(2 
S. 5R) -4-^>>-';L'-2, B-v^^^^yU-'X^Hft 
Hnf^S^V-l ->f;U] -1- (3-bKu^i^7j: 
;>(-^;U] :7x-;l/} -2H- 1 , 2, 3-h'Jr 

1^4^2 5 4-(4-{4-[(R)-l-[(2 
S, 5R) -4-0'i^';U-2, S-i^'^^yU'V^-^-t 

h'ntr^i;^v-i--^;H -i- (3-tHn^i^7a: 
^^;u] :7ji-;u} -iH-i, 2, 3-h>Jr 



Ex 




MA 


■ 


MeOK 
(C=ft.l> 


'Hnmr 


23 


2 


Si2 


1 


-3.20' 


Sh (4anMHz, DMSOA): (IH. »). «.20 (IH. 5). 7.72 
a}, 7-40 <2H. d). 7JO-7.05 (dH, in), tf.70 (2H. m), 
6.60 (IH, d), 5.20 (2H, s), 4.85 (IH. 3,7f (IH, <l>. 2.75- 
1.50 <4H, DO* 1.21 (IK, l.OS-1.95 (lU. D>. 1.0 <6H. 

Ma: C. tfjM: H. ti.'NW. 12.94. CM9JCKl.t Hfi 

tt c. H, fi.M; N, u.9z« e»«-r* 


24 


3 




2 




Sh (SOnuDlz. EOISOO: Sao (IH, ^, 7.75 (2H, d), 7.45 
(2K, d), 7.30-7.05 C«H, m). 6.80-6.«» GH. WJ, 4.90 (IH. «). 
4.W (2H, 0, 3 85 OH, d}, 3 0 (IH, n), 2.95 (2H, 0. 2.75- 
2.SS (4H. m). 2.0 (2H, iq>. 1 0 (6H, 2»1). 
^■■i- r* AS 41- H 6 HS' N C«iH>J4J0li.l 23 HiO 
1* C. ASlTA; U. 7.09c N. 12J7»«l«r« 


25 


1 




3 




8h (400MIU, MBO^: <.4« <1B. 4. "^-T} (IH, 4). 7^3 
(2H, d). 7J0-7,W (KH. m). 6j8(M.60 (3H, n). 4.8B (IK i>, 
4.40 <2H. I), 3.70 (IH. d). 3.23 (IH, d). 2 70^2.50 (40, nft 
2.20 ( 2H. 1), 2.10-1.90 (4H. m), 1.03 (6H. IQ). 
mmm C. 67.S2: U. 7.09: N. 13.12. CaH„N,0,.1.5 H/) 
rt C. 67.e: H. 7.1U ^. lZ-36%t»*+^6 




1 




T" 


-5-40* 


(300MHz, DMSO-<]J: 8.48 (IH. s). 7.74 (2H. d). 7.42 
(2H. d). 7.26 <4H, m). 7.19 (IH. m)^ 7.10 (1H.4U). 6.72 
(2H, dX «.fl2 (IH. dX 4.88 (IH. a). 4.37 (2H. U. 3.73 (IH. 
dh 2.37-2.72 (4H, m), 3>M (SH, D*. 2.23 (2H. i>. 2jOO (2H, 
04. l.W (IH, nC, 1.46 iil>. 1.04 (<Sll, 2nd), 
mwm C, «7.64; H, 7.12: N, 11 .94. C^HJifi^VAiU) 

a C. 57.73; H, 7.32; N. 11.97% *««r« 


27 


2 




4 


-6.20* 


8h (300MHI, DMSO^c): 8.14 (IH, s), 7.74 (2H. d). 7.45 
(2H. d), 7.27 <4H, in). 7.J9 (IH, rn). 7,10 (IH. dd), 6.60- 
d.74 (3H, m). 4.00 (IH, «). 4,4 1 (2H, i>, 3.72 (IH, <!}, 2.& 
(4H, K). 2.42 (4H, Ti4. 2-18 0. L.8Z-3.0S (SH. n), 
1^ (2H. «>. 1.D4 (6K. 2xd). 

Q M.92: H. T.I 7; H. 12.27. CfJRi^ljOiJMJO 
A C, 69.B: H. 7.23; H. 12.15* «S«r« 



-1. 2, 3->'jry;u-2->f;v) ;><^;u] ^.e.# 

[0 192] 



mmm26 (-) -5- (4- {4- [ (r) -1- 

[(2S, 5R) -4-^VS/;V 2, 5 

:7x-/u} -iH-1 , 2, 3- 

mmmi (-) -5- (4- {4- [ (r) -1- 

[(2S, 5R) -4-'<.>'i^VV-2, 5->^';><^/l/^ 
Haf^S^V- l->f;U] -1- (3-tFn^ 

>'7a:-;W) .?<^;U] :7a:-;U} -2H-1. 2, 3- 

hurV;w-2— '^v^vsg 

[0 190] 
[1^3] 



[0191] mnM2&m/29 

3- [ (4- {4- [ (R) -1- [ (2S, 5R)- 







-l->r;U] -1- (S-bHn^v-^x— ;P) 


;H :7x-;U} -2H-1, 2, 3-MJryVW- 


2- 


-f;l/) Sm#it&l/3- [ (4- {4- 




[ (R) -1- [ (2S, 5R) 


2, 


5-y^f-;u^^-»^b Fnb°^y>- 1 -^yl-] - 


1 - 



(3-bh'ni5fi^7x— ;u) 7x~;u} - IH 



(24) ^2000-16984 (P2000-11JA) 




[0193] mmm2 om/2 1 1^^. mMm2 2 

[0 194] 
[^4] 



Ex 






'H nmr 


28 


2 


SB8 


8. (400MH2. DMSO-^: 8.55 (la 7.85 (2H. d). 7.79 (ZH. n). 
7.4S tW. n). 7.2S (4H, m), 720 (IH, in). 7.10 (IH, t), 6 J(Mi.« 0H. 
m). SJBO-SM (2H, 2x4. 4-95 <1H. ■>, (IH. d). 2.70-2.SO (4H, nO. 
2X>(2H.in). 1.03 «K.iti>. 

mmm: c. 52.00; h, 7.34; n, 8.37. c^Hj^o,. sj h/) it c. 

S2.M; 7.7«: N. 8.43 S ««4tr« 


29 


1 




(400Mlfa. DMSO-d«): 8.25 (IH, »). 7.85 (2H, »>, 7.75 {2H. m), 
7.45 (4H, m), 7.25 (4H. m). 7.20 (IH, m), 7.10 (IH, l). 6.90-6.60 {3H, 
m). 5.75 (2H, s), 4 95 (LH. s), 3.75 (LH, d). 2.7O.2.S0 <4H, m). 2.0 
(2H, m). 1.05 (6H, 2Ad). 

Mitt: c. 69.77: H. 6JL: N, li.l4. CmH^N^O,. I S f|,0 (t C. 
69.72: H. 6.M; N. 11.39% ^S*^* 



[0 1 9 5] g 

2- [2- (4 



30 



{4- [ (R) -1- [ (2S, 5 



R) -4-0>^;U-2. 5-S;^;><^;l-^^-9-b Hoh° 
5i^'>-l->f;U] -1- ( 3-bKP^ri^:7x^;l/) 
:7x-;v} -2H- 1 . 2. 3-h'JryVl— 



2- xh^>-] mt 

[0 196] 

[^1:5 5] 




[0197] i^>fI:7ic^;!ifX2:. X^y-/W (150m 1 ) 
tt'colSillTcT^lll^fb-^JRj (2.50g) (omm^MLx. 

^^S:X^y-;V (60m 1 ) (60m 1 ) izM 

im%L. mi^i^zm^rimmmPFLti. 2n NaOH 
(11.5m 1 ) ^::cn^m^^'^mizmntx3mmm,w 

X. mm^mmrxm^^-tfz. ^cr)^mi}^. vU;^ 

^VU^fflV^T (CH2C 1 2/Me OH/O.88NH3. 80 
v/v) ■C^£ilLTN2Mtt* (1.60g) 2: 



8.20 (IH.. s ) 
. 7.30 (4H. 



m/z : 556 (MH*) 
5h (300MHz. DMSO-dg) 
7.80 (2H. d) . 7.45 (2H. d) 
m) . 7.25 (IH. m) . 7.10 (IH. t) . 6.80-6.60 
(3H. m) . 4.95 (IH. s ) . 4.55 (2H. t ) . 3.9 
5 (2H. d ) . 3.85 (2H. m) . 3.70 (IH. d ) . 2. 
70-2.50 (4H. m) . 2.0 (2H. m) . 1.05 (6H. 
m) « 

C. 66.63 ; H. 6.84 ; N. 12.64. C32H37N 



5O4. HaOtiC. 66.99 ; H. 6.85 ; N. \2.2\%^\ 
[ale -2.0 (;<:^y-;W. c=0.1) 

mmm i 

2- [2- (4- {4- [ (R) -1 



[ ( 2S, 5 



R) -4-^>>^';U-2. 5-y;><^;W^^1^bh'Pb° 
^y>-l->f;w] -1- (3-hKa^^7jiX/w) 
:7x^/l-} -IH-l. 2. 3-mrvvi— 



[0 198] 
[^b5 6] 



(25) 92 000-16984 (P2000-lzA) 



OH 




[0199] ^mmms o (,zmm-^:ffmm/mm: 1 1 

(490mg) fctr#Jt. 
m//z : 556 (MH+) 

(300MHz. DMSO-de) :8.70 (IH. s ) . 
7.75 (2H. d) . 7.45 (2H. d) . 7.30 (4H. 
m) . 7.20 (IH. m) . 7.10 (IH. t ) . 6.80-6.60 

(3H. m) . 4.95 (IH. s ) . 4.50 (2H. m ) . 3.9 
5-3.70 (6H. m) . 2.70-2.50 (4H. m) . 2.0 (2 

m) . 1.05 (6H. 2xd ) , 
HiM : 64.33; 7.02; 13.08. C32H37N 
5O4. 2.25H20iSC. 64.46; H. 7.02; N. 11,75% 

[a] D-2.60 c=0.1) 

mm\ 3 2 





2, 






1- 






1 , 


2, 4-^^-i^>'ry;i-5-'fA ) @^ 



[02 00] 




[0201] lSig7ic^x h ^yf-Zl-r^^::^^ A ( 50m 
s ) RX/^Mt^miti- hV^Ai 508m g ) 1 
9^it^ (ig) i7)^§astc:Mat/::o mz. 
> (5m 1 ) 4'Off/ctc^igt?tJ©'fl:x^;i^'7t7-;w (7 

04m 1 ) com&^wrf,z^*)^<7)mmi>zmuL. -^com. 

Vt^V^vy A—\Z^^^m%^ (93/7/0.5-80/20 

/3 >/-f vyvi\^}vriv^—)V/7\<m.\\Lrv^ 

^fflV^TittMb. ^Hc^^^fb-^. 485m g^t# 



Rf : 0.37 (80/20/1.5 ^^^V/A Wx^nj—^V 

/7KSg^tr>'^-^A) 

m/z : 491 (MH+ ) 

Oh (300MHz. CDC I3) : 7.99 (2H. d) . 7.55 
(2H. d) . 7.18 (IH. dd) . 6.72 (2H. m) . 

6.62 (IH. s ) . 5.88 (IH. m) . 5.19 (3H. 

m) . 4.26 (2H. q) . 4.02 (2H. s ) . 3.38 (1 
dd) . 2.88 (2H. m) . 2.48-2.68 (3H. 

m) . 2.16 (IH. dd) . 1.95 (IH. dd) . 1.30 
(3H.. t) . 1.20 (3H. d) . 1.01 (3H. d) , 



-r>J;l/-2. 




— f;w] - 1- 


(3-bKn^s^:7x-;l/) ^f-zi^] y 


X— ;H - 1 , 








[0202] 





[-fbss] 




[0 203] r^r>> (45ml ) ^<r>mmsstf-^<r> 
(490m g ) (Tmrnk u >^mm. ( p h7. 2. o. 

2M. 80m 1 ) tt'COy>'N--»fSS (S/JL-Kti-X • -fe 
ni/T (Pseudomonas cepacia) ) (^MW(§XzMM\^ . 

^(numm^m^-cxmxm^y^fz. mz. u>'^•-^fp 

(TVy (Amano) ) mm (200mg) ^mwL. ^CO^ 

mm:mm.(^i-'):^yMzi^mLm^^. M'&^x-m^^ 

^h^"^:7^- (80/20/3 V^uuyi^^y/yf^^ J — 

^s\)y^^\yvmmi^\,z^'o. mm^ (90/10- 

50/50 7j</T^r>-MJ;U) ^fflV^T$^>tC»«^t 

mkmkmk'Lxm^(r>\t^^ fifen^. 63m g 1 1 

Rf : 0.31 (80/20/3 V':^UXi:^^V/y^9J—lV/ 
7!<ffi?^br>'^-':7-£.) 

Oh (400MHz. DMSO-dg ) : 9.38 (IH. b r 
s ) . 7.94 (2H. d) . 7.58 (2H. d) . 7.16 (1 
H. m) . 6.68 (2H. m) . 5.82 (IH. m) . 5.20 

(2H. 2xd) . 5.08 (IH. s ) . 4.19 (2H. s ) . 
3.02 (IH. dd) . 2.87 (IH. d) . 2.60-2.74 (3 
H. m) . 2.28 (IH. m) . 1.92 (IH. m) . 1.12 

(3H. d) . 1.02 (3H. d) , 



(26) 92 000-16984 (P2000-1A) 



mmm ■. c. ei.so; h. 6.19; n. 11.19. C26H30N 

4O2. l."2H20{±C. 61.52; 6.95; N. 11.04% 

mtm 3 5 

3- ( (R) -1- [ (2S, 5R) -A-T^))V- 
2. S-i^'^^/W^-t^bHoe^i^V-l-^f;!^] - 
1-4- [4- (bHP^>-p<^/l/) - 1 , 

[0204] 



HO 




[0 2 0 5] :7«y^[:7^h^X^7L'r>^— (56m 
g) $rr-th^hU;U (10ml ) 4^<7)M2 6cO>fl:-^ 

(HOrng) (ommzmhwL. ^^Km\^'m^x3(y'7t 
mmnLfz. ^<7m-^m^wm:r.i-)v (20m i > ^7i< 

(lOm 1 ) hlzmiV. l^'k^m.Lfz. 7|cfS^M§X^ 
/W-CfSmt. ^i^ii:/:r^^tt™$r^ (Na^SO*) 

;^y;UT<7);^5A:^ovh:/^:7-f— (93/7/1 S^'i? 
aa^ >/pi y-;l//;fc^>fl:r A ){,zX^ 

Rf : 0.21 (93/7/1 i^'^J^nn^ ^ V/;?< ^ yW/7j< 

m/z : 450 (MH+ ) 

[«] D +29.21 (c=0.10 y^y-Zl-) 
<?H (400MHz. CDC I 3) : 7.83 (2H. d ). 7.49 

(2H. d) . 7.18 (IH. d d ) . 6.73 m) . 

6.65 (IH. s ) . 5.90 (IH. m) . 5.20 (3H. 
m) . 4.82 (2H. s) . 3.40 <1H. dd) . 2.94 (1 
H. m) . 2.83 (IH. d) . 2.60 (3H. m) . 2.19 

(IH. m) . 2.00 (IH. m) . 1.72 (IH. b r 
s) . 1.15 (3H. d) . 1.02 (3H. d) . 

mmm: c. es.H: h. 7.06; n. 8.34. C26H31N3 

O2S. 2/5EtOAc{iC. 68.37; 7.11 ; 8. 

mmm 3 6 

3- ( (R) -1- [ (2S, 5R) -A-T^))V- 
2, 5->>'y^;l^^^-«fb Kab°^i;^>- 1 ;!/] - 
1-4- [4- (bKo^i^Xf-/!^) - 1 , 

[0206] 

[^1:6 0] 




[0207] ^ncoit-^^^^. mm2 KT^it-^^^m 

Rf : 0.38 ( 90/10/2 -J^UUyf^^^/yt^^ J^JVX 

m/z :464 (MHO 

(300MHz. CDC I3) : 7.83 (2H. d) . 7.49 
(2H. d) . 7.19 (IH. dd) . 6.97 (IH. s ) . 
6.72 (2H. m) . 6.66 (IH. s ) . 5.88 (IH. 
m) . 5.18 (3H. m) . 3.99 (2H. t ) . 3.60 (1 

b r s ) . 3.37 (IH. dd) . 3.04 (2H. 
t ) . 2.86 (2H. m) . 2.60 (2H. m) . 2.48 (1 

m) . 2.15 (IH. m) . 1.94 (IH. m) . 1.18 
(3H. d) . 0.99 (3H. d) « 

mmmi 

2- {4- [ (R) -1- [ (2S. 5R) -4-r'J 

;u-2. 5->-'^^;u^^^^hHpe^yv-i->f 
;U] -1- (3-hHa^^yx~;U) ^^/U] 
)V) -1. 3 -^ry;U- 4 -;^;U;jf :x^x^;U 
[0208] 

[-0:6 1] 




[0 2 09] y «/^b7^h^X^;Ury^— ^A (2%m 

g) ^r^2^-^u;^ (lOm i ) ^comm2Acr,^t^ 
(800m g) comm^zmML. ^<7>i^mm^m^xn(y^ 

msmtfz. <lcO^IEii^&7icfcPKxf-/Ui:tc4JlB 
f::Wmi^m^mk (NazSO*) ^-t. Mm^XM^ 

^-txnm^-^ti. ^<r>im^i^'')tif)vx(r>^'^j^9 

nvh^^y >f— (96/4 

)V)\zXmtm\^. ^^O^WL^m. 580mg^t#fc. 
m/z : 492 (MH+ ) 

Oh (400MHz. CDC I3) : 8.14 (IH. s) . 7.93 
(2H. s) . 7.54 (2H. d) . 7.20 (IH. dd) . 
6.74 (2H. m) . 6.66 (IH. s ) . 5.88 (IH. 
m) . 5.20 (3H. m) . 4.46 (2H. q) . 3.38 (1 
H. m) . 2.87 (2H. m) . 2.68 (IH. m) . 2.60 



(27) ^2 000-16984 (P2000-1A) 



(IH. d) . 2.52 (IH. m) . 2.17 (IH. m) . 1.9 
6 (IH. m) . 1.43 (3H. t ) . I.IS (3H. d ) . 1. 
01 (3H. d) „ 

[02 10] 

[^1:6 2] 




R2 



[02 11] MJES-r-g^v-'J/Uo^^x/l'^Ol^v'U^ML 
mtmSS 2-(2-{4-[(R)-l-[(2 

s, 5R) 4 r'J;u-2. 5->^'^^;i^^^^f t H 
nb°^>^>- 1 - 1 < 3 b Kn^i^^ iJ:! 

}]^) y^x—zu} -1 , 3-^TV'}V-A-^ 

^mm39 2- [2- (2-4- [ (R) -1- 
[(2S, 5R) -4-rU;^-2, 5--Jyf^^)V^^ 

^\LYu\^^-Jy-l-A)V^ -1- O-bl^o^i/ 



MfeM40 2- [ [2- (2-4- [ (R) -1- 
[(2S. 5R) -4-rU;U-2. 5-y^^;L'^^ 
ifb Hnb5y>- 1 --^/H -1- (3-bHa^i^ 
:7x-;l/) ^'^^/P] ^'x-;!/- 1 , 3-'^rvVl'-4- 
>fA') xf";H (;>{^;U) r^y] Mxf-;W 
||]6feM4 1 2-(2-{4-[(R)-l-[(2 
s, 5R) -4-rntr;u-2. S-i^'^f-Zl^^l^b 
Hnb-^>''>'-l--f ;U] -1- (3-bHn^ri^7i 
— yi-) 7x-;u} - i. 3-^ry';u-4->f 

2- (2-4- [ (4-r'j;i'e'^5>-' 

1 , 3 - ^ r y/l^- 4 — f ) S^S§x^;U 

IIMM4 3 2-(2 {4-[(R)-l-[(2 
S, 5R) -4-^vy;b 2, 5 ^/l-^^^fb 
Hnb^i/V- 1 ->f ;U] -1- ( 3-b Ku^ri^:? x 
:7x3^;u} -1, 3-^rvVL'-4--f 

[02 12] 
[*5] 



(28) 92 000-16984 (P2 0 0 0-1B{A) 



Ex 


R1 


R2 




'H nmr 


38 


O 




S06 


&„ (400MH2, CDCI3): 7.84 (2H, d), 7.30 <2H. d), 7,18 
(2H. nO. 6.73 (2H, m). IS 63 (IH, j), S.M (IH. ri), 
3.52 (iH, br s). 5.18 (3H. m). 4.21 (2H, ij). 3.90 (2H. 
4. 3.37 (IH, dd), ajS <3H. K), 3.62 CIH. id), 2.50 
OH. B). 2.16 (IH, nO. 1.9S (IH. n). 1.38 (IH. 0, 
I.MOH.10, 1.01 0K.«. 


39 


H O 


Me' N 


535 


Sh {40aMHz, CDO^ T.«l (2H» (Q. 7.47 (2H. 4). 7.14 
(2H. n}. 6.ff7 (2H. n). 6 5> (IH. •). 5.H9 (IH. n). 
5.19 <3H. nO. 4.18 (ZH. q). 4.00 42H. 3.50 (2H. «. 
3.39 (IH. dd), 2.9* (IH. M). 2 (IH. d). 2.4«-l.S6 
(4H. m). 2. IB (IH. m>. 1.97 (li^ in>. (3H, 0. 
1.11 (3H, d), 1.02 OH, d). 


40 


jiiMl O 




549 


8h C400Mffc. CDCI,): 7.54 (2H. d). 7.47 C2H, d). 7.16 
(2H. m). 6.73 (IH, m). 6.60 (IH. s). 6.44 (IH. br 3). 
S.n (IK. n), S.IS (3H. n), 4.20 (2H, 4), (2H, 
8). 3.3S C2H» ft), 2.91 (IH, m>, 2.n (IH. 2.«) (2H. 
■). 2>M ^H, m), 2.18 <1H. m). 1.97 <1H. nO. L.28 
OH. 0. 1.13 (3H. d). 1.02(311. d). 
{jab +13.34.0^0.013 


41 


0 


r' 


508 


(40(Allb. COC^): 7.84 {ZH. d). 7 JO (2H, d), 7.17 
(2H, n), «.72 (2t1, rO. ti.«0<lH, 1], 5.I»(IH. «), 4.ZO 
(ZH. q>, 3.69 (2H, s). Z.M (IH. dd), 2.60 <3H. m>, 
1.4B (IH, ra), 2.20 (2H, m), 1.93 (IH. m>, 1.4]-1.6i 
(3H, n), 1.37 OU. t). 1. IC (3H, d>, 0.99 (3H. <0. 0.S7 
(3H. 0. 


42 


0 


N 


478 


5h POOMfb. DMSCM^ 9.30 (IH. «}. 7.S2 (Za dQ. 
7.5D (2H. d). 7.06 (IH, d4). 3.77 (2H. m>. 3.12 (2H. 
n), 4.a (IH, 1), 4.10 (2H, q), 343 OH, 2^94 (ZH, 
d}. 2.27-2.44 (8H, m). 1.19 (SH. i). 


43 


O 




556 


(4aOMHz. MSQ-d^: 9.30 (IH. ■). 7.S2 (IH. d), 
7.50 (3H. n), 7.28 (4H. n). ?.» <1H. a). 7.13 (IH. 
d(0, 6.72 CZH. nO. 6.83 (IH, d), 4.94 (IH, sX 4.10 

<2H, q). 3 85 (ZH. J). 3 74<m. d), 3.26 (IH. m). 2.S3 
(4H. m), 1.98 (ffl, m). 1. 18 93H. 0. 1.04 <«H. 2iid). 



<^tC. clc7)^JCE^-^!f^$:i^SgX'f7L. (25ml ) hWm. 

mm-v')^^7mm. (25m i ) ttci^iat. ^^"jm 

Lfz. 7Kffi^Mx^;U (2x25m 1 ) -C'ttmt. 

^nvh^'^:7 (98/2-95/5 V 

Rf : 0.62 (85/15 -J<^vi\2^^V/ J—}V) 
mXz : 494 (MH+) 

5h (400MHz. CDC I3) : 8.14 (IH. s) . 7.92 
(2H. d) . 7.50 (2H. d) . 7.16 (IH. dd) . 

6.72 (2H. m) . 6.65 (IH. s ) . 5.18 (IH. 

s ) . 4.45 (2H. q) . 2.92 (IH. m) . 2.68 (2 

H. m) . 2.58 (2H. m ) . 2.26 (2H. m) . 2.06 
(IH. m) . 1.52 (2H. m) . 1.42 (3H. t ) . 1.1 

6 (3H. d) . 1.04 (3H. d) . 0.90 (3H. t ) , 

2- {4- [ (R) -1- [ (2S. 5R) 



[02 13] mm\A 4 

2-{4-[(R)-l-[(2S, 5R) -4-rP 

-1- ( 3-b hn^>-^x— :7x~ 

[02 14] 
[^b6 3] 




XXL 



Me 



[02 15] 7^h^bHn7^>' (5ml ) 4^C0»3 
\(^\\L'^'^^ (400m g) . rnb^^r/L-T-'t H (86x« 

1 ) . (56m 1 ) mfy\mvcv^)r^Y^i^"^-'^n 

i-h'J^M. (375m g ) ^M2rm?fiT3^ra^#L:^v:o 



(29) 92 000-16984 (P2 0 0 0-19^ 



)V) I, 3 -f-rvVU-4 -;»;l^m'>'@gx-^;l^ 
[02 16] 
['fb6 4] 




[0217] ^ico'fb'^s: . W6f?ij4 4 (diem^n^ 

^C0t-^m^l>¥)ilMtc|^V\ »3 icO^fL-^^l/'^V 

Rf : 0.31 (y^nn^^>/^i57y— 
m/z : 542 (MH+ ) 

(400MHz. CDC I3) :8.14 (IH. s ) . 7.92 
(2H. d) . 7.54 d ) . 7.15-7.32 (6H. 

m) . 6.79 (IH. d) . 6.73 (IH. d ) . 6.68 (1 

s ) . 5.08 (IH. s ) . 4.45 (2H. q) . 3.92 
(IH. d) . 3.23 (IH. d) . 2.74 (IH. d) . 2.6 
3 (3H. m) . 2.04 (2H. m) . 1.42 (3H. t ) . 1. 
10 (6H. 2xd) , 

2- { 4 - [ ( 8 aFQ ^;l-b hpb°pp [1,2- 
a] b°^i;^v-2->f;w (3-bKn^>-7x~;W) ^ 
yg^^^fV} -1. 3-^rv'}V-A-:ti)V:^-ym 

[02 18] 
[^L6 5] 




[0 2 19] r-^h-V'JfV (6m 1 ) ^(TMUSS (8 

00m g ) m/A 0 (317m g ) mL-^mj^iizm^A y 

(l.lg) OSg^^&3&^ri8B#f^Sai^L;t. 

AD (chiralpak AD) f]v2^ (2X25cm) ^fflV^^H 

PLCt::J;^). 0.6%h 'J :7;L.^nM^lf'0.4%i>xf> 



(90/10 S^'^nnp<^>/^^y-;l^) 

1 . 300mg^#7to 
m/z : 464 (MH+ ) 

(400MHz. CDC I3) : 8.12 (IH. s) . 7.93 

(2H. d) . 7.50 (2H. d) . 7.16 (IH. dd) . 
6.96 (IH. d) . 6.91 (IH. s ) . 6.68 (IH. 
d) . 4.98 (IH. br s) . 4.44 (2H. q) . 4.30 

(IH. s) . 2.94-3.12 (3H. m) . 2.80 (IH. 
m) . 2.34 (IH. m) . 2.16 (2H. m) . 1.77 (2 
H. m) . 1.42 (3H. t) . 0-91 (4H. m) , 
200m gcom2Mttf4:*>mfii tJ^Co 
g^M4 8 



nb°on [ 1 


, 2- a] b^i/> 


-2--f;H 


(3-b 






-1 , 





-f)V- 4 -;^;l-7ii'>fi|gx^;U 
[0220] 
[-11:6 6] 

EtO 




OH 



[022 1] r-feh-hU;U (20m 1 ) cf'CO^B 8 
(1.2g) WA 1 (533mg) fiO^fk-^Mt/tCJKl!* U 
(1.7g) £0^^W^j§»£T-rWrBl«f^L3t. 

L^^ct^a:-^ ^ ^?.^^!r^sr7i<:^u"Mtxf-;i^tc5Ma 

■^^^fz^m\m^k^^mk (Na^SO,) S^^i 
/;'Mg^tr>^:i'^A) tiJ;'9JflMt. (95/5 p 

l^x^/L^/hUx^/wr^ V) ffKLT^iico^i:^^ 

Rf : 0.39 (95/5 B^S!X^;U/h Uxf^/UT $ V) 
m/z : 478 (MH+) 

(400MHz. CDC I3) : 8.14 (IH. s) . 7.93 

(2H. d) . 7.21 (2H. m) . 7.12 (IH. m) . 6.9 
7 (IH. s ) . 6.87 (IH. s ) . 6.70 (IH. s ) . 5. 
50 (IH. b r s ) . 5.38 (IH. s ) . 4.42 (2H. 
m) . 2.94 (2H. m) . 2.85 (IH. d) . 2.57 

(IH. m) . 2.14 (3H. m ) . 1.70 (3H. m) . 1.4 
0 (3H. s ) . 1.22 (4H. m) , 

mmA 9 

( + ) -2- {4- [(R)-1-[(2S,5R)- 



4-ru;i/-2, 


f-;U^^-»fb Knb^yv- 


-1- 





(30) 32 000-16984 (P2000-1#A) 



yx.—)V)-i, 3-^rY)V-A-t)V^^y\ 

[0222] 



HO 




Me' ' 



[0223] 7\!,mit^V^) ^ A7K^g?g (3in 1 . 2N ) 
-Jy^^^l^ (6m 1 ) (3m 1 ) 4^c7)||ife 

m3 7tf^^<r>it-^^ (580mg) <OW^kzmw\^. ^(O 

y'yy D^iS^^m (85/15/2.5-80/20/3 

•9 ^la^tii ( 100/0 - 50/50 7K/r -fe h — h 'J ;P ) ^ 

^•it. n^^h7Y^mmk'm^^m^x^mMc^. 41 

Cm g Sr#Jt « 

Rf : 0.22 ( 80/20/3 i^^J^ou^ ^V/^ ^ y— ;P/ 

m/z : 464 (MH+) 

[«]d +15.0 (c=0.08. /W) 

(400MHz. DMSO-dg) :9.34(1H. br 
s ) . 8.40 (IH. s ) . 7.90 (2H. d ) . 7.51 (2 
H. d) . 7.14 (IH. dd) . 6.70 (3H. m) . 5.79 

(IH. m) . 5.18 (IH. d ) . 5.10 (IH. d ) . 5.0 
0 (IH. s ) . 3.17 (IH. dd) , 2.88 (IH. m) . 
2.75 (IH. dd) . 2.56 (3H. m) . 2.12 (IH. 
m) . 1.88 (IH. m) . 1.08 (3H. d ) . 0.96 (3 
H. d) . 

UMI : C. 63.72; H. 6.13; N. 8.65, CgeHggNg 
O3S. 2/5CH2C IgiiC. 63.73; 6.04; 8. 
44%^^5^^-g.. 
llitg!l5 0=5:V^t5 9 

[0224] 
[^b6 8] 

N 




R2 



[0225] nm-h:^y^'rjvfi-h. wm^a 9(3 



HjSffeMSO 2-(2-{4-[(FO-l-[(2 
S, 5R) -4-r'J;U-2, 5->>\X^;l^^:^r-»ft K 
nb°^i/v-l-^;U] 1- (3 bHndrS/:7j,- 

}V) -1, 3-^rV)V-A-A 

mm\3 1 2-[2-(2-{4-[(R)-l- 
[(2S, 5R) -4-r'J;l/-2. 5-i^'^f-/l/^^ 
hne^>>>-l->f;U] -1- (S-tKn^S/ 
7x-/i^) ;u} -1, 3-^rV;u-4 

IS6fe0iJ52 2- [ [2- (2- {4- [ (R) -1- 
[(2S, 5R) -4-rU;L'-2, 
1fbHc?l^5i^'>-l->f;l/] -1- (3-bHn^i^ 
:7x-;i') :7x-;i/} - i, 3-^rv7w-4 

IIMM53 2- {4- [ (R) -1- [ (2S, 5 
R) -4-TnbVU-2, B-^/v^^/U^^r-ifb Hob 
^i>>-l--f;H -1- (3-bHnJrv^v'ji-/l') 
^^;^J :7x3^/b} -1, 3-^rv7U-4-;?7/U7K> 

mWm^A 2-(2-{4-[(R)-l-[(2 

s, 5R) -4-:rnb;u-2, 3-Vy^^)V^^^\L 
Hob^y>-l--^;U] -1- (3-bh'n^ri^7x 
—yl-) 7x-;u} - i, 3-^rV;U-4 ->f 

ID5fe^J55 2- (2- {4- [ (4-r>J;Ub''^7i^' 

y) (3-bHn^i^:7x-;u) ^f-zw] yx-zu} - 
1, 3-^TV;w-4— 

»feM56 2- {4- [ (R) -1- [ (2S, 5 
Tl) -A-^l^V)V-1. 5-i/'y^;l'^^^fbHnb' 

^>^>-l-^;H -1- ( 3-b Hn^i^:? ji-;i^) 
yf>7H yx^/b} -1, 3-f-rvVU-4-;i77l'd<V 

II»J5 7 2-(2-{4-[(R)-l-[(2 
S, 5R) -4-^>>>;U-2, 5-S/y^;l^^^r-»^b 
Kob^i^V- 1 1- ( 3-b Kn^^r^-^x 
— y^;i/] :7x— ;u} -i, 3-^rv';u-4-^ 
;u) i^ffi! 

l|j5fe^J58 2- (2- {4- [ (8aR) '^/Ub Ko 
bunCl, 2-a] b5i^'>'-2— f;K 3-bHt7 

^i^:7x-;P) ^^/i'] :7x-;v} -i, s-^rv'/i' 
-4->f;w) BIS! 

||fifeM5 9 2- {4 - [ [ (3R, 8aS) -3-> 

^/i^/i'b Hntrnn [i. 2- a] b^5;^v-2-^ 
;H ( 3-b Ko^s^y^x-zu) y^;u] 7x-;w} - 

1, 3— ^ryvu-4->^;uiOi^ 

[0226] 
[^6] 



(31) 92 000-16984 (P2000-1. Wt 



£x 


Rl 


R2 








50 


5 


r 


478 


+20.67 
B-0.12 


Sh (40IMHE. DMSOndO: 7.g2 (2U. d)^ 
7.48 (2H. d). 7. 12 (IH. dd). 6.«I OH. nO. 
5-T7 (IH, m), S.L« (IH, d|, S.QR aH, 
4.91 (m. ■)» 3.14 (3B, 4. 3.16 (IH. AQ, 
2.94 (IH. nl. 182 (IH, dd). OH, 
1^. 2M (IH. n), an. "4. l-Otf 0H> 
<q,aiM <3H. d). 

C, «4.B3; H. 6.3«: M, 8.42. 
CaAil^iO,S.fi/JK^ U: C. fr^.9fi: H. 


51 




Me"" N 


507 


+22.37 
c=0.11 


(4CaMHc, PMSO^r 7.SI (2H, d). 
7.S5 (IH. s). 7.49 f2H. d). 7.i2 (IH.dd). 
5.67 (3H, S.T8 <1H. «). 5.16 (IK dk 
5.0B (IH. d). 4.« (IH. t). 3.9T CM, 
3.40 (IH. be «). 3.24 (2H, «), 3.15 (IH. 
m>. 2.« (IH. in). 1,72 (IH. dy. 2 51 CIH. 
mX 2.10 <LH. ixO. \Xt (IH, in). 1.07 (3H. 
d),0.93 (3H. d). 

«m«-. C. 63.00; H. «.a4; N, 10.37. 
ChH,iN[|OjS.3/2H,0 (± C, 63.08; H» 
6.99; N, 10.504 ^mtKth 


32 


Me O 


Me'" K 

n 


S21 


HhlT.tiO 
c-0.10 


S„ (4001dHE, 7.M (2d> d}. 
7.46 (2H. d). 7.13 (IRdd). 6.68 0H. iii). 
5.78 (IH, nO, 5.16 (IV. d). S.Oi (IH. d), 
4.W (IH. 3.6S UH, s), a.l7 9H. mt, 
2.«6 (IH. m). 2.72 (IH. d), 2.54 PH. o^, 
2.34 (3H. s). 2.09 (IH, m). lJg8 (IH. m). 
1.09 OH. d>, 0.92 (3H. d>. 

C. 0.43; H. 7A4t N, W.l6, 
C»HhHAS.3/2HiO a C. 63.59; H. 
7.16; N. 10.23« 



[0 2 2 7] [^7] 



(32) ^2 000-16984 (P2000-17^ 



Ex 


Rl 


R2 


wi/z 






53 




f 


466 


+ 17.20 
c=0.lO 


(400MHz. DM50-dU: 9.34 <1H, br ■). 
8.3S (IH. B), 7 88 (2H, d>, 7.52 C2H. d). 
7. 14 (iH,<kU, CZH, IB). 6.66 aH 
4.95 (IH. 4. 2.M CIH. dX 2.0 <1H. 
2.56 CIH. d], 2.44 (IH. 2.M <2H, m>^ 
1.90 (IH, nitL 1 Jfl (2IL HO, J.« CM, d). 
0.9e<}H.d), 0L8013H. Q. 
Mtt: C, 57.«h H. 7.54; N. 7.73. 
C„»l„NA5.9/4H/> it C, 57.S0: H. 
7.34; N, 7.75« «<4t^4 


54 




1 


4W 


+23.0 

G=O.I0 


Sh (40aMHfc DMS04(): 9.29 (IH. s). 
7.82 <2H. d). 7^ (3H, n), 7.12 (IH. dd). 
6170 (2H. n). 640 <lil, d), 4.94 (IH. 4. 
3.76 OH. 3.17 (2H. i). 2.11 (W. <0. 
2.64 (IH. ID). 2.42 (IH. DlX 2.1S OH. ai). 

(iH, no. 1.36 (2H. m). l.Oi OH. «. 
O.SM OH. d>, 0.81 (3H. 0- 
mmm: C. 64.82: H. ti.78: N. 8.41. 
C,7i^NjO,S.IIiO C. 65.16; N. 
7.09: H. «.44% 


55 


o 


0 


430 




(400M]b. DMSO-db>: 7.BI (2H. d). 
748 d), 7.40 (IH, 7J05 (IH. Mi, 
6.81 (2H, 6.S6 (IH, 9.78 (IH, 
3.13 (IH, d), 5.08 (IH. d). 4.2» (IH, s), 
3.69 (2H. ■). 2.92 (2H, d), 2.27-X42 (BH. 
m). 


36 


o 




514 


-8.80 
c=0.10 


8h (4CnMHz, OMSad^: 9.3S (IH, 1v s). 
B.20 (IH. 9>. 7.88 {2U. d). 7.50 (2H. d). 
7.2* («H, B% 7.19 (IH, nl. 7.12 (IH. 
dd], 6.72 (2H, no. 6jG4 (IH. d>, 4A94 
(la il. 3.74 (IH. d). 3J6 (2H. 2j64 
<4H. fcO. 1.98 (2H, ai). IMS (CH. oi). 
UMi: C, 66.06: H. 6.43; N. 8.08. 
C>.H;„N,0^.17/1DH/} It C, 66.20: 
H. 6.37: N. 7.7Z« tmtLt^ 



[0228] 



(33) 92 000-16984 (P2000-KA) 



Ex 


Rl 


R2 




[a]p 


'Hiwir/»«f 


57 


O 


Mc' N'^ 




-0.6 
c=0.11 


OOOMHz. DMSO-d^: 7.SJ <2H, d>. 
7.30 aH, d). 7.41 (IH. s), 7.26 (4H. a), 
7.20 (IH, m), 7.11 (IH, M). 6.72 92H, 

€.C3 (la d). 4.92 (iH. 3-70 (ZH. 
4. 3.17 OB, m. 2j6* tm. aO, IM QH. 
my,lJ0H6K.my 


38 


o 




436 


+36.7 
csO.ll 


6t, (lOOMKt. DMSOil^ «.40 (IH. kc «), 

8.32 <IH. »). 7.89 (2H. d), 7. S3 (2H, d). 
7.08 (IH, dd). 6.82 (2H. m). 6S1 (IH. d). 
4.30 <1H. «), 2.90 <3H. m), 2.69 (IH. d). 
2.24 <IH, m). 2.06 C^H. n), 1.66 (4H, m). 
}.2I (IH, n). 

nw: C, S1.7«; H, S.«0: N. 9J7. 








45Q 




6h CHBMb^ DMSO^ 9.10 (IH. hr 4. 
B.38 (IH. ■). 7.W (2H. d), 7.14 (IH, d), 
7.08 (IH, dd). 6.60 (IH, s). 6.74 (IH. 
6,«0 (IH, d). 5.30 (IH. s), 2.79-196 {4H, 
iq). 2.00-2.22 (3H. m), LIS OH. d). 
Km: C W.>0: H. 6J7: N, 6.39. 

H, «.d3; N. 8.as tw»r% 



[0229] mmm 6 0 

2- {4- [ (R) -1- [ (2S. 5R) 

[0230] 
[^b6 9] 




Oh (300MHz, DMSO) : 8.60 (IH. d) . 8.20 
(IH. s) . 8.00 (2H. d) . 7.62 (IH. m) . 7.5 

0 (2H. d ) . 7.39-7.10 (6H. m) . 6.80-6.60 (3 

H. m) . 5.00 (IH. s) . 3.90 (IH. d) . 3.20 
(IH. d) . 2.80-2.60 ( 4H. m) . 2.00 (2H. 

m) . 1.10 (6H. 2xd) „ 

-^m'.mmmc. 68.71 ; h. 6.05; n. 7.35; C32H 

33N3O3. 3H20tiC. 68.43 ; H. 7.00 ; N. 7.48% 

mmm 6 1 

2- (4- {4- [ (R) -1- [ (2S, 5R) -4 

l-^;i/] -1- {3-\z]^u^yyx.—fU) ;><f';l^3 
7x^:1/1^} -lH-b°7y;U-l--^;U) Pig 
[0232] 
[^b7 0] 



[0231] 7mit>t/V^M. {0.29s) ^n-y^y- 

(30m 1 ) f^<p)mm7 scoit^ (o.47g ) <^mmi,z 

}^WLtzM^m^2N HC 1 TpH6.5(Ztti^L. 

1. v/v) (6m 1 ) TmiL. d^U^^l^V^VWitffi 
:^^MzmMLr. H2O, <^V^T'H2 0/'MeOH (55 
//45-15//85. v//v) <r)mii^miX1^Mlfz. MeO 

mmcoit-^^'^^j^mii^ (343mg ) t txnrz. 

Rf : 0.2 (CH2C 1 2XMe OHXO.88NH3. 80X20 
//4. v/^v ) . 




Me 



Rf 0.2 (CH2C 1 2/MeOHX0.88NH3. 16/20 



(34) ^2000-16984 (P2000-lltA) 



v/v ) . 

^?H (300MHz. DMSO dg) :8.00(1H. s). 
7.80 (IH. s ) . 7.45 d ) . 7.35-7.05 (8 

m) . 6.75 d) . 6.60 (IH. d) . 4.90 

(IH. s ) . 4.70 s ) . 3.85 (IH. d ) . 3.2 

0 (IH. d) . 2.80-2.50 (4H. m) . 2.00 (2H. 
m) . 1.05 (6H. m) . 

3i*tlT: ^SSiSC. 63.63; 6.75; 9.58; C31H 
34N4O3. 4H20{iC. 63.90; 7.27; 9.62% 

5- (4- {4- [ (R) -1- [ (2S, 5R) -4 

l->f;U] -1- (3- [1- (t&rt-f^JV) -1. 
l-y.^f-;Ui^'J;V] ^^>-7x~;i^) ^^x^::: 
ji} - 1 H-b°^v7i^- 1 ^>-^y^x^yu 

[0234] 



N= 



OH 




[0235] m^co^t-^m^ . mmm 1 3 iz§m^ti^ 
(@^fii?xf-;u/^y^y. 1X2. v/v ) Trnm-r 

{^-y^-y/A VTnyNV-;U/0.887jc^^l:rv^— ^ 

A. 90//10//0.75. v/v) x-mmthm^a^^^Mz 

Rf 0.1 mmx.^)V/^V*f-y^ 1X2. v/v) 
«!?H (400MHz. CDC I3) : 7.76 (IH. s ) . 7.60 
(IH. s) . 7.45-7.10 (lOH. m) . 6.80-6.64 (3 
H. m) . 6.22 (IH. s ) . 5.02 (IH. b r s ) . 4. 
16 (4H. m) . 3.91 (IH. d) . 3.22 (IH. d) . 
2.80- 2.50 ( 4H. m) . 2.30 (4H. m) . 2.10-1.90 



HhO 



N Me 



Mb N 



[0 2 3 9]J^|gl. A-yy^Y^y-A-^^V-\ 
-y^y^ (J. Med. CheiJi. , 34, 2468- 

73) (89mg) SrMe OH (lOm 1 ) 45^7)1^5 1 (21 



(4H. m) . 1.62 (2H. m) . 1.22 (3H. t ) . 1.0 
5 (6H. m) . 

mm\^ 3 

5-(4-{4-[(R)-l-[(2S. 5R)-4 

l->f;l/] -1- (3-bKp^i^:7x-;U) 
y'x^;!/} -iH-b°^y';u-i->f;u) ^y^vm 

[0236] 
[^L7 2] 




[0237] ^so^i^-^jr^^. mmm-z la^-nmz^ 

Rf 0.2 (CHgC Ig/MeOH/O.SSNHa. 80/20 

/4. v/v) 
mXz 553 (MH+ ) 

<?H (300MHz. DMSO) : 8.05 (IH. s ) . 7.80 
(IH.. s) . 7.45 (2H. d) . 7.40-7.15 (7H. 

m) . 7.05 (IH. t ) . 6.80-6.60 (3H. m) . 4.80 
(IH. s ) . 4.05 (IH. t ) . 3.75 (IH. d) . 3.2 

0 (IH. d ) . 2.70-2.55 (4H. m) . 2.00 (4H. 

t ) . 1.80 (2H. m) . 1.40 (2H. m) . 1.00 (6 

H. 2xd) . 

»feM6 4az/'6 5 

3- (5- {4- [ (R) -1- [ (2S. 5R) -4 
-^>y;l^-2. 5-y^f-;u^^-i^b Hob^yy- 
l-^f;!/] -1- (3-bHp^S.^:7x^;l-) y^^jV^ 
y:L.-)V\ -1.3. A-:^^^-yrV)V-2-^)V) 
>>°py^°>-@g^ ^jvmS 3 - ( 5 - { 4 - [ ( R ) - 1 - 



[(2S, 5R) -4-0>-';V-2. 



(3 bKo^ 



i^7x3i;l^) -4H-1, 2, 4- 

h'JTV;w-3->f;u) rp>>^°vSS;^f';w 
[0238] 

[-ft;? 3] 



MeO 




3mg ) cO^b-^^^gcO^^lSt^gsJPt. ^c7:)^it^M'^t)^48 



(35) 92 000-16984 (P2000-1DA) 



mm^rn^^. e toAcx-^v^v (ixi. v/v) 

Rf 0.45 (x-7^/W) 
m/z : 541 (MH* ) 

d (CDC I3) : 7.88 (2H. d) . 7.55 (2H, 
d) . 7.30-7.10 (6H. m) . 6.70-6.60 (3H. 
m) . 5.07 (2H. m) . 3.88 (IH. d ) . 3.70 (3 

s ) . 3.25-3.10 (3H. m) . 2.89 (2H. m ) . 
2.75- 2.50 ( m) . 2.03-1.94 ( 2H. m) . 1.06 
(6H. m) . 

HjBUS M+ 541.282 C32 Hgg N4 04«±M 541.2815 

^^■m-h .ms^x. mm 6 5^ ^-^(rmnm ( 48 

mg) }i\^XW^. 
Rf 0.19(X— 7^;U) 
m/^z 540 (MH+ ) 

(CDC 1 3 ) : 7.83 (2H. 
d) . 7.30-7.05 (6H. m) 
m) . 5.02 (IH, b r s ) 
(3H. s ) , 3.17 (IH. d ) 
9 (2H. m) . 2.70 -2.50 ( 4H. m) . 2.05-1.95 (2 
m) . 1.02 (6H. m) , 

M+ 540.2965 C32 H37 Ng OgiiM 540.2975 

3- ( 5 - { 4 - [ ( P. ) - 1 - [ ( 2 S , 5 R ) -4 



d) . 7.43 

6.75-6.60 (3H. 

3.86 (IH. d ) . 
. 3.10 (2H. m) 



3.68 



>.7 





5- 




l--^;u] -1- 


(3 




:7xx;u} - 1 , 


3, 


4 -^^^VrV')V- 



[0240] 



N 



HO 



OH 



Cr 

m^A'k^\^xmm.f^. 

Rf 0.47 (CH2C 1 2/Me OH/Ac OH. 80/20 

v//v) 
m/z 527 (MHO 

(300MHz. DMSO) : 7.85 (2H. d 7.54 
(2H. d) . 7.25-7.05 (6H. m) . 6.70-6.55 (3 
m) . 4.95 (IH. s) . 3.71 (IH. d) . 3.21 



(IH. d) . 3.01 (2H. t) . 2.65-2.40 (6H. 
m) . 2.00-1.85 (2H. m ) . 0.99 (6H. m) , 
'7t^ : SliilfflC. 64.70 ; H. 6.08 ; 9.58. C31 H 
34N4O4. 2.75H20t±C. 64.62 ; H. 6.91 ; 9.72 

[ale -3.0" . c=^.\/?^^ 
4- ( 5- {3- [ (R) -1- [ (2S, 5R) -4 





5- 




l--^;H -1- 


(3 




7 jc— ;H - 1 , 


3. 


4 -:^^^^yrv';^- i-Ajv) 



[0242] 
[-fbTS] 



OH 




[0243] (827mg) U x-;Ud-.X 

y (855mg) SrCHgC I2 (10ml ) ^Xif^-^ 

m^xv^^f^m^x^fz. wm'^^<n^^m (475m 

g) . i^CV^Th'JX^/Ur^V (675mg) S:<lcOM^ 

^xm^^^xi^'^y^'fMz^^w&m^^. EtoA 

o/^^^V (10/90-100%EtOAc. v/v) T 

r^mmL. mmcoit^^!>}}^mi^ (i.i6g) tLxnti. 
[0244] mmcoit^mtiK^^mmt^i^mA^'T^t 

Rf 0.59 (EtOAcy^y:$^y^ 1/K v/v ) , 
z : 711 (MH+) „ 

mmmes 

4- (5- {3- [ (R) -1- [ (2S. 5R) 



-'<>y;w-2. 


5- 




1-W;H -1- 


(3 


-bHa^>':7x-;U) pi^/H 


:7xx;|/} -1, 


3. 


4 -:t^-»?-j^'rV>- 



[0245] 
[^b7 6] 



OH 




(36) 92 000-16984 ( P 2 0 0 0 - 1 GBjSI 



[0246] ^mcoit^m^ . mmm2 2 iz^m^ix^ 

COUM^^^^"^ . CHsCls/MeOH (95/5. v/ 

Rf 0.35 (CHgC 12/MeOH. 9/1. v/v) , 
m/z : 541 (MH+ ) 

an (300MHz. DMSO) : 12.11 (IH. s ) . 9.3 
2 (IH. s ) . 8.05 (IH. s ) . 7.78 (IH. d ) . 7. 
59 (IH. d) . 7.49 (IH. m) . 7.30-7.05 (6H. 
m) . 6.75-6.60 (3H. m) . 4.98 (IH. s ) . 3.72 

(IH. d) . 2.94 (2H. t ) . 2.80-2.50 (4H. 
m) . 2.37 (2H. t) . 2.10-1.90 (4H. m) . 1.10 

(6H. m) , 

[a]D -2.60° . c=o.i/^^y— 

mmm e 9 



3- ( 5- {4- [ (R) - 1 - [ ( 2 S, 5R) -4 







l--r;H -1- 


( 3-b Kn^/7x— 


-7x^;U} -4H 


-1,2, 4-h«JrvVl^-3--f 



[0247] 
[^ti7 7] 




[0248] IM NaOH (im 1 ) ^ > (1 

m 1 ) ^comtme 5coit-^^ {29ms) ^mmzmM 
tfz. ^tfzmm^m.^x'ismmmtfz^k. -f-i->3c 

(AG-50X;W;^>'^^J3i) (ZUmmmtti. 
^cri:^^J^^mLX^m.^^H^O (100ml ) . mzl 
% O.88NH3 (200ml ) . m^^X2% O.88NH3 (30 

om 1 ) f^mL>t. ^cogfc. ^<r>ymm^wms^L 
xmmc^it^^^^^mi^ isms) t vxmz. 

Rf 0.52 (CH2C Ig/MeOH/AcOH. 80/20 
/K v/v) o 
m/Z : 526 (MH*) 

<?H (300MHz. DMSO) : 9.25 ( IH . s ). 7.83 
(2H. d) . 7.43 (2H. d) . 7.25-7.00 ( 6H. 

m) . 6.70-6.55 (3H. m ) . 4.87 (IH. s ) . 3.70 
(IH. d) . 3.25 (IH. d) . 2.87 (2H. m) . 2.7 

0-2.40 (6H. m) . 2.10-1.90 (2H. m) . 0.99 (6 

H. m) o 

mtm 7 0 

3- ( 5- {4- [ (R) - 1 - [ ( 2 S, 5R) -4 



l-^;l^] -1- (3-bh'n^i^:7j,-;l^) y^;i^] 

[0249] 
[^b7 8] 

N Me 

[0250] ^<Dit-^^. mmmeitz^^fih 

xwmhfz. 

Rf 0.73 (X— , 
m/z 589 (MH+) <, 

o (CDC I3) : 8.76 (IH. s ) . 8-36 (IH. 
d) . 8.23 (IH. d) . 8.07 (2H. d) . 7.70-7.60 
(3H. m) . 7.35-7.10 (6H. m) . 6.85-6.70 (3 
H. m) . 5.14 (IH. b r s ) . 5.03 (IH. b r 
s ) . 3.99 (3H. s ) . 3.92 (IH. d) . 3.23 (1 

d) . 2.80-2.60 (4H. m) . 2.10-2.00 (2H. 
m) . 1.11 (6H. m) , 

3-[(5-{4-[(R)-l-[(2S. 5R)- 





2, 5 ->^/f-;^^^^;^b hnb7>'>' 


-i->f;w] - 


1- (3-tHndfv':?x-;u) >^ 




-1.3, A-:^^^'JTY)V-2--^ 



}V) ^m#Blg 
[02 5 1] 



o 




[0252] ^COit^^. mim22\iZMm^flt 

fz. 

Rf 0.70 (CH2C 1 2/Me oh/Ac OH. 90/10 
/I. v/v) . 
m/z : 575 (MH^ o 

(300MHz. DMSO) : 9.35 (IH. b s ) . 8. 5 
8 (IH. s ) . 8.27 (IH. m) . 8.14 (IH. m) . 8. 



(37) 32 000-16984 (P2000-1JA) 



06 (2H. d) . 7.69 (IH. t ) . 7.63 (2H. d ) . 
7.30-7.10 (6H. m) . 6.75-6.60 (3H. m ) . 5.01 
(IH. s ) . 3.74 (IH. d ) . 3.28 (2H. m) . 2.7 
0-2.55 (4H. m) . 2.10-1.90 (2H. m) . 1.05 (6 

m) , 

: C. 66.01 ; H. 6.13 ; N. 9.01 ; C35 

H34N4O4. 3.4H20JSC. 66.11; H. 6.47; N. 8.8 

[aJn -4.60' . c =0.1/;^ ^ y— 
4- (5- {4- [ (R) -1- [ (2S, 5R) -4 





5- 




l->f/H -1- 






:7x— ;U} - 1 , 


3. 


4 -:t^^i^rVli^- 2-A)V) 




\ 

[0254] ^ayViL-m^^ . 7 i^Z^^ftt 

Rf 0.75 (x-7^;w) , 

m/z. : 589 (MH*) 

«?(CDCl3) : 8.21 (4H. m) . 8.06 (2H. 
d) . 7.64 (2H. d) . 7.35-7.15 (6H. m ) . 6.85 
-6.70 (3H. m) . 5.14 (IH. b r s ) . 5.03 (1 
b r s ) . 3.97 (3H, s ) . 3.92 (IH. d ) . 
3.22 (IH. d) , 2.80-2.55 (4H. m ) . 2.10-2.00 
(2H. m) . 1.11 (6H. m) , 

mtm 7 3 

4-[(5-{4-[(R)-l-[(2S, 5R)- 
4-^Vy;U-2. 5-y;^^7l^^-9-b HPb'^yy 
-l->f;U] -1- (3-bHa^r>-:7x^;W) 
7 x-;U} -1.3.4 -:^^^i^TYJi^- 2 



[0255] 
Ut8 1 ] 




[0 2 56] mmcoit-^m^. mmm22i,ztm^tLi 

Rf 0.68 (CH2C 1 2/^MeOH/AcOH. 90/10 
m/z : 575 (MHO o 

(?H (300MHz. DMSO) : 9.34 (IH. s ) . 8.30 
-8.00 (6H. m) . 7.63 (2H. m) . 7.40-7.10 (6 
H. m) . 6.80-6.60 m) . 5.02 (IH. b 

s ) . 3.77 (IH. b s ) . 3.28 (2H. m) . 2.80-2. 
30 (4H. m) . 2.20-1.95 ( 2H. m) . 1.05 (6H. 
m) « 

: mmm C. 68.74 ; H. 6.11 ; N. 8.89 ; C35 
H34N4O4. 2H20(±C. 68.84; H. 6.27; N. 9.17 

[£jr]c -7.80° . c =0.1x^;><^y-;l^o 

mmm i a 

3- (3- {4- [ (R) -1- [ (2S, 5R) -4 



-^>>x';i^-2. 


5- 


>>><^;U^Jr-^b Hnb°7 5/V- 


1— f;H -1- 


(3 


-b Hn^i/:7x-;U') ?^&-)V^ 


:7x~;P} - 1 , 


2. 


4 -:^^^VrV'}V- 5 ->f ;U) 



[02 57] 
[^b8 2 ] 




[02 58] i^^^^y (15m 1 ) ^cr^mWZ 1 ^O^fiJc 
Jfe (400mg) <7^mm,Zim.\CtV')^l^ (180mg) . 
<X\^XV-^^^l^ (10m 1 ) ^aMMrrV'yy'^JVrv 
(25mg) m^mt':^'^)V7^9 (222m 
g) ^?^jDL?^v!. <r^O^JE5irE'^if^S:^;^r30)>rBW# 

^i!K\^xnmmxz\mx^tmx.fd^. rasLrms 

TT^^^^iTJ^Co <lcoffl^fiJcJ^&. -OiJ^y/x-T- 

hi?^-^:7>f-t:J;Ofti5[t. ^c7)^b-^S:?fl (74m 
g) i:tTf#3^. 
m/z : 556 (MH*) » 

OH (300MHz. CDC I3) : 7.95 (2H. d) . 7.55 
(2H. d) . 7.35-7.15 (6H. m) . 6.82-6.65 (3 

H. m) . 5.10 (IH. s ) . 4.18 (2H. q ) . 3.90 
(IH. d) . 3.25 (3H. m) . 2.92 (2H. t ) . 2.7 

5-2.50 (4H. m) . 2.02 (2H. m) . 1.25 (3H. 

t ) . 1.10 (6H. dd) o 

^M7 5 



(38) 92 000-16984 (P2000-1FA) 



3- (3- {4- [ (R) - 1 - [ ( 2 S, 5R) -4 





5- 




-1- 


(3 




:7ji-;u} -1, 


2. 


4 ->d-Jr^f S^rvVU- 3-A)V) 



[02 59] 
C^L8 3] 




[0260] ^liiO^t^tl^. ^lif^J2 2i^Ztm^iXh 

Rf 0. 16 ( ^ V h V/l^^^K ; 2X1 

m/z : 527 (MH* ) . 

«?H (400MHz. DMSO) : 7.85 (2H. d 7.50 
(2H. d) . 7.22-7.08 (6H. m) . 6.70-6.60 (3 
2xd) . 4.95 (IH. s ) . 3.70 (IH. d) . 3.2 
0 (IH. d) . 2.95 (2H. t ) . 2.60 (4H. m) . 2. 
25 (2H. m) . 2.00-1.90 (2H. m) . 1.00 (6H. 
m) „ 

[aln -1.60° . c=0.1/.^^'y— 



3- (3- {4- [ (R) -1- [ (2S, 5R) -4 





2, 


5- 




l--f;U] - 


1- 


(3 






1 , 


2, 


4 -:t^^i^rYJ\^- 5-A}V) 



[0261] 
[^b8 4] 



p 




[0 2 6 2] ^{L^y^f^/L-^ V^^u-f;!^ (446m 

g) ^eui^v (20m 1 ) ^cf)mu2 ico^m (500 



[0263] ^icrmm:^^^'^. CH2C 1 2/x-x;w 

( 95/5 . V / V ) T?^m-r hi^'^Jtj fjVXCTit} y A 7 
n-7h^"^7>f-t^J;DffiiSL. mM^T^it-^m (228m 
g) 

Rf 0.3 (CH2C U/X-T^/l^. 95/5. v/v) . 
mXz : 589 (MHO o 

: C. 72.31 ; H. 6.21 ; N. 9.23 ; Cgg 

H36N4O4. O.SHaOtiC. 72.34; H. 6.24; N. 9.3 

5 (CDC I3) : 8.90 (IH. s ) . 8.4 (IH. d) . 
8.30 (IH. d) . 8.10 (2H. d) . 7.60 (3H. 
m) . 7.35-7.15 (6H. m) . 6.85-6.70 (3H. 
m) . 5.14 (IH. s ) . 4.00 (3H. s ) . 3.92 (1 
H. d) . 3.22 (IH. d) . 2.80-2.55 ( 4H. m) . 
2.05 (2H. m) . 1.12 (6H. m) <. 

mmmu 

3- (3- {4- [ (R) -1- [ (2S, 5R) -4 





5- 




1— f;H -1- 


(3 


-b Hn^i/:7x-;U') 


:7x3i;H -1, 


2. 


4 -^^-^-s^'rv'/u- 5 ->f ;u) 



[0264] 
UtS 5 ] 




[0265] mmcoit^^^. mmM22i^zBm^ti^ 
i.coizmn't^jjmi^zxK}. ^js-^^xxr-zw, mmm 

Rf 0.21 (CH2C Ig/MeOH. 9/1. v/v ) , 
m/z : 575 (MH+) . 

(300MHz. DMSO) : 8.65 (IH. s ) . 8.35 

(IH. d) . 8.25 (IH. d) . 8.05 (2H. d) . 7.7 
5(1H. t).7.60(2H. d) . 7.30-7.10 (6H. 
m) . 6.70 (3H. m) . 5.00 (IH. s ) . 3.75 (1 
H. d) . 2.60 (4H. m) . 2.00 (2H. m) . 1.05 

(6H. m) . 

'Mfx : mmm. 69.07 ; 5.77 ; 9.00 ; C35 
H34N4 04.1.75H20tiC. 69.35; H. 6.24; N. 9.2 

-8.0' . 0=0.1/;^:?^-;^, 

mm\7s 

4- (3-4- [ (R) -1- [ (2S. 5R) -4- 



(39) 32 000-16984 (P2000-1BA) 



[0266] 
[^b8 6] 



O-N OH 




[0267] CHgC 1 2 (6ml ) ^<rmm:1 \<r>\Y.^ 

(500mg) (n^Wi^m-^'r'^y Sj^M.'^J y^'^iV (2 

23mg) . N-;^^;Ut;U-f.'J > (0.2in 1 ) . i^^f- 

^yrubVU) -3-xf-;l-^;l'4<xM 5 Ki^^M (26 
0ms) $:^ixWL»Pt:^Co 

^^'^X^<n\Y.^^ (629m g) ^ix2:?i^>t;: 
«^-ri.^i:^<S*>tirffl^^?to Ji^^'ISJ^^ (629m 
g) ^eUi;^V (10ml) tC^St. Sm?ajffit^l8Nr^ 

(221m g) i;tT^#/t. 
m/^z : 589 (MH+) , 

c^H (300MHz. CDCI3) : 8.31 (2H. d) . 8.22 
(2H. d) . 8.10 (2H. d) . 7.60 (2H. d ) . 7.3 

5-7.15 (6H. m) . 6.85-6.75 (2H. m) . 6.70 (1 

m) . 5.15 (IH. s ) . 4.00 (3H. s ) . 3.90 
(IH. d) . 3.20 (IH. d) . 2.80-2.55 (4H. 

m) . 2.05 (2H. m) . 1.15 (6H. m) , 

4- (3- {4- [ (R) -1- [ (2S. 5R) -4 





5- 




i->f;u] -1- 


(3 


-t Kn^rv-^x— yi-) ;><^;i/] 




2, 


4 -:^^^VrV)V- 3-A)V) 



[0268] 
[^1:8 7] 




[0269] ^<n\t^^^^ mm\12.\{Z.W^^fLh 

m/z : 575 (MHO o 

(300MHz. DMSO) : 8.27 (2H. d) . 8.18 
(2H. d) . 8.00 (2H. d) . 7.60 (2H. d) . 7.2 
0 (5H. m) . 7.10 (IH. m) . 6.80-6.60 (3H. 
m) . 5.00 (IH. s ) . 3.80 (IH. d) . 3.20 (1 

d ) . 2.60 (4H. m) . 2.00 (2H. m) . 1.00 
(6H. dd) . 

^^tlf : MIM C. 69.42 ; H. 6.02 ; N. 8.55 ; C35 
H34N4O4. 1.7H20t±C. 69.45; H. 6.23; N. 9.2 
6%^^^-r-2.c 
I^M8 0 

3- (3- {3- [ (R) -1- [ (2S. 3R) -4 





5- 




l->f;H -1- 


(3 




:7x— ;H - 1 , 


2. 





[0270] 
[^b8 8] 



CXI 




[027 1] ^<7>\t^^. mvmi AiiL^^fih 

Rf 0.7 (CH2C Iz/MeOH. 9/1. v/v) , 
m/z : 556 (MH*) » 

mm\s 1 

3- (3- {3- [ (R) -1- [ (2S, 5R) -4 



-r'J;i/-2, 


5- 


>>>{^;^^^+^b h'ob°^S/y- 1 


--f;i/] - 1- 


(3 


-b h'a^S/>'x-;u) y 


x.:=^]V\ - 1 , 


2, 

















(40) 92 000-16984 ( P 2 0 0 0 - 1 H^M 




[0273] ^<rt^t^m^. mmm2 2izmt^ti^ 

Rf 0.13 (CHgC Ig/MeOH. 9/1. v/v) , 
m/z : 528 (MH+) 

(300MHz. DMSO) : 8.05 (IH. s 7.80 

(IH. d) . 7.58 (IH. d) . 7.45 (IH. t ) . 7.2 
0 m) . 7.10 (IH. t ) . 6.73 (IH. d ) . 6. 

70 (IH. s ) . 6.60 (IH. d) . 4.96 (IH. s ) . 
3.72 (IH. d) . 3.50-3.10 {4H. m) . 2.65 (4 
H. m) . 2.30 (IH. d) . 2.00 <2H. m) . 1.02 

(6H. m) o 

^tif : C. 66.52 ; H. 6.62 ; 9.99 ; C31 

H34N4O4. l.SHaOtiC. 66.60; H. 6.78; 10. 



4- (3- 


{3- 


[ (R) -1- [ (2S, 5R) -4 




-2, 




l--^;u] ■ 


- 1 - 




:7x— ;u} 


-1. 


2, 4-:^^i?->-'rv';u-5— 



[0274] 

[^1:9 0] 




[0275] ^cO-ft-^JBaS:. IMM7 4(Cfem^n^ 

Rf 0.24 (CH2C 1 aXMeOH. 95/5. v/v ) . 
m/z : 568 (MH+) , 

mmm S3 

4- ( 3- { 3- [ (R) - 1 - [ ( 2 S. 5R) -4 



-oy;l/-2. 


5- 




l->r;u] -1- 


(3 




:7 ;u} - 1 , 


2, 


4 -^^iTi^rvvu- 5 --^ ;u) 



[0276] 
Ut9 1 ] 



OH 




[0277] ^coit^^. mmm22(,zmm^ti^ 
s2^m\^xmmL. mmcoit-^m^^^m^tLxn^ 

Rf 0.1 (CHgC Ig/MeOH. 9/1. v/v) . 
m/Z : 541 (MH+) 

Oh (400MHz. DM SO) : 8.05 (IH. s ) . 7.80 
(IH. d) . 7.60 (IH. d) . 7.45 (IH. tO. 7.20 
(5H. m) . 7.10 (IH. t) . 6.70 (2H. m) . 6.6 

0 (IH. d) . 4.98 (IH. s) . 3.72 (IH. d) . 3. 

10 (IH. d) . 3.00 (2H. t ) . 2.65 (4H. m) . 

2.35 (2H. t ) . 1.98 (4H. m) . 1.02 (6H. 

m) « 

-^^-.mmm C. eS.SS; H. 6.83; N. 9.98; C32 

H36N4O4. H^OtiC. 

68.80 ; H. 6.86 ; N. 10.03%$:S^I>o 

2- {5- [ (R) -1- [ (2S, 5R) -4-rU 



;u-2. 5-i^^^^;u^^-^fbHnb''^i^'v-l 

;W] -1- ( 3-b KP^5^^xri;U) ^^/l^] 
->f VH;U-1-^;U} Mgx^;U 

[0278] 

[^1:9 2] 

O PH 



-IH 



[0 279] y^yitr-h^:r.^;VTy^=-^M. (250m 

g) ^r^r^-^>J;^ (lomi ) r^eomne 2(7)^t^ 
(650m g) commizmnLfz. :i(7ym.mM^^^^m 

mWLtz^k. yUz^^AixXEtOAc (X3) xm^ 

Lfz. ^h^tz^mm^m^-M^7i<.xm^L. Mgso 

^. CH2C l2/MeOH/0.88NH3 (97/3/1. v 
/v) xmi^'t6'^V:^'y;i^XC0:^'yJ^^n'7hyyy 

^-izx^mmL. mmcoit^m (330mg) ^nti. 



(41) 92 000-16984 (P2000-1@)A) 



Rf 0.5 mm 

mXz : 462 (MH^ ) 

o (CDC 1 3 ) : 7.68 (IH. s ) . 7.34 (IH. 
d) . 7.16 (2H. m) . 7.08 <1H. d ) . 6.80 (1 

d) . 6.70 (IH. s) , 6.65 (IH. d) . 6.50 
(IH. s ) . 5.92 (IH. m) . 5.60 (IH. b r 
s ) . 5.36-5.16 (3H. m) . 4.82 (2H. s ) . 4.2 
(2H. t ) , 3.40 (IH. d d ) . 2.98-2.80 (2H. 
m) . 2.70 (2H. m) . 2.54 (IH. m) . 2.20 (1 

m) . 2.00 (IH. m) . 1.30 (3H. t ) . 1.20 
(3H. d) . 1.00 (3H. d) , 

mmm-. 72.48; 7.71 ; s.bs. C28H35N3 

O3. O.lHgOtiC. 72.57: H. 7.66; N. 9.07%^^ 

2- { 5- [ (R) -1- [ (2S, 5R)-4-r'J 

;l^-2, 5-5^'^^;u^^-tfb Hob°^y>- 1 

;U] -1- (3-hKn^i^^ji3i;U) -IH 

--f > H;u-i->f;u} mm 

[0280] 
[^hi9 3 3 




Rf 0.3 (CH2C 1 2/Me OH/O.88NH3. 80/20 

v/'v ) „ 
171/ z : 434 (MH+ ) 

a^i (300MHz. DMSO) : 7.50 (IH. s ) . 7.25 
-7.00 (4H. m) . 6.75 (2H. d) . 6.60 (IH. 
d) . 6.30 (IH. s) . 5.85-5.70 (IH. m) . 5.20 
-5.05 (2H. 2xd) . 4.90 (3H. d) . 3.10-3.20 
(2H. m) . 2.95 (IH. m) . 2.70 (2H. m) . 2.5 
0 (IH. m) . 2.30 (IH. s ) . 2.20 (IH. m) . 1. 
95 (IH. m) . 1.05 (3H. d) . 0.95 (3H. d) , 
^lffe^J8 6 

5- { 5- [ (R) -1 - [ (2S, 5R)-4-r'J 
;i—2. 5->^'>{^;u^^-<^bKnh°^v^y-l->f 
;U] -1- (3-}z]^ri^i^y x.^j]^) ^f-;!^] -IH 

[0282] 
[^b9 4] 




[0283] mmcoit-^m^. MJC5'r>i)X^;U-XXx;l' 

Rf 0.35 (CHgC 1 2/MeOH/0.88NH3. 80/20 
/3. v/v ) , 
m/z :476 (MHO o 

(400MHz. DMSO) : 7.50 (IH. s ) . 7.35 

(IH, d) . 7.30 (IH. d) . 7.20 (IH. d) . 7.1 
0 (IH. t ) . 6.80 (2H. m) . 6.60 (IH. m ) . 6. 
32 (IH. s ) . 5.85-5.70 (IH. m) . 5.20 5.05 

(2H. 2xd) . 4.90 (IH . s ) . 4. 10 (2H. t ) . 
3.10 (2H. m) . 2.90 (IH. m ) . 2-75-2-60 (2 

H. m) . 2.55 (IH. m) . 2.20-2.00 (4H. m) . 

I. 75 (2H. m) . 1.45 (2H. m) . 1.10 (3H. 
d) . 0.95 (3H. d) „ 

j^Vr-.mmm C. 70.56; H. 7.65; N. 8.73; C29 
H37N3O3. IHgOtiC. 70.55; H. 7.96; N. 8.51 

mmm4e<ommf,zi5^^xm 
V ^Jt h (oizmm-^yfrnitzm^x mmvti. 
mmis 7 

5- {5- [ (R) -1- [ (2S, 5R) -4-<V 
i^)U-2, 5->^'^^;U^^-tfhHPb°^y>-l->f 
-1- ( 3-b Hp^5^:7x^;U) ^-^/U] - IH 

[0284] 
[<L9 5] 



f OH 

[0285] :7>y^l:xh5X^/l-r>^::^^A (313m 
g) ^r-^rh-hU;!/ (25ml ) ^(7mUe 3 C^Mt-^^ 

(935ms) cr)immm\,zmwLfz. ^icoKmk^^^ 
m:^x3^^Tm.ni.xm±rxm^^^t. ^^oa^^E 
toA<^/mmmi'V'j^MzmiLfz. ^mm^-^ 



(42) ^2000-16984 (P2000-1A4A) 



n^^'J^^^y^'MeOH 40nil ) izmML 

T2N NaOH (3.5ml ) ^mMt. ^(Dl^m^^^ 
^mWL-CmmmfLf<l. <Xt-. 5N NaOH (3m 

1 ) ^MDt. ^c^m-^^^^ i^i'zmmtmftfzm. 

^com^^^^N HC 1 r'pH2.0(C^'f4^(:t. ^-hizo. 
88N Hg TP H9. Oi,znU&mt Lfz . i c^M^^ 'J :^ 

figJf^SrCHzC 1 z/MeOHXO.SSNHg (80/20/3. 

^MJ/Uco^m^ia (90/10-10/90) T-^aii-^iKU 

CO^l:^!f^^afeISI#: (535mg) t LXnti. 

Rf 0.17 (CH2C 1 2/Me OH/O.8SNH3. 80/20 

/3) . 

m/z : 527 (MH+ ) 

Oh (300MHz. DMSO) : 7.97 (IH. s 7.68 
(IH. s ) . 7.55 (IH. d ) . 7.42 (IH. d ) . 7.2 
3 (5H. m) . 7.10 (IH. t ) . 6.75 (2H. m ) . 6. 
60 (IH. d ) . 4.95 (IH. s ) . 4.33 (2H. t ) . 
3.73 (IH. d) . 3.28 (IH. d) . 2.65 (4H. 
m) . 2.17 (2H. m) . 1.99 (2H. m) . 1.79 (2 
m) . 1.42 (2H. m) . 1.01 (6H. m) , 

^m-.mmm 70.72: 7.44; 10.6?; 

H38N4O3. HgOiSC. 70.56; H. 7.40; N. 10.29 
[aln -17.2° . 0=0.1/.^^^^— 

mmmss 

2-{5-[(R)-l-[(2S, 5R)-4 -O 



[0286] 
Ut9 6} 




[0287] mm^it^'m'^ . mmms i i^zim^^ix^ 

Rf 0.31 (CH2C l2/MeOH/0.88NH3. 80/20 
/3. v/v ) , 
m/z : 485 (MH+ ) 



(400MHz. MeOD) : 7.92 (IH. s ) . 7.70 
(IH, s ) . 7.43 (7H. m) . 7.18 (IH. t ) . 6.7 
7 (3H. m) . 5.26 (IH. b s ) . 4.96 (2H. s ) . 
4.43 (IH. m) . 3.93 (IH. d) . 3.25 (IH. 
m) . 3.05 (IH. m) . 2.80 (3H. m) . 2.29 (1 
H. m) . 1.34 (3H. d) . 1.18 (3H. d) . 
Mix : ^ilJfi C. 68.12 ; H. 6.86 ; N. 10.94 ; C29 
H32N4O3. l.SHaOtiC. 68.08: H. 6.90; N. 10. 
95%^^^-r-&o 

[a]D -20.2" . c=0.8/>«:5'y— 
2- (5- [ (R) -1- [ (2S. 5R) -4-0 

-1- (3-bh'p^i^7x:i;V) ;><^;W] - IH 
-AyY)V-\-A)V\ MS 
[0288] 
[^b9 7] 

g ^ OH 

HO^' 




[0289] mm<ry\t-mi^. mm^^i<n^\iz^ 

!ft!l^fifell#:i:tTf|Jto 

Rf 0.23 (CH2C 1 2/MeOH/0.88NH3. 80/20 

/3. v/v ) „ 
m/z : 484 (MH+) . 

(400MHz. DM SO) : 9.20 (IH. b s ). 7.5 
0 (IH. s ) . 7.21 (8H. m) . 7.07 (IH. m) . 6. 
75 (2H. m) . 6.57 (IH. m) . 6.34 (IH. s ) . 
4.87 (3H. s ) . 3.70 (IH. d ) . 3.30 (IH. 
d) . 2.64 (4H. m) . 2.02 (2H. m) . 1.02 (6 
H. m) . 

ihtffiHiilffi C. 71.83; H. 7.08; N. 8.57; C30 
H33N3O3. HgOJiC. 71.83; H. 7.03: N. 8.38% 

[«]d -18.2' . c=0.1/^:^y-;K 
IMM9 0 

2- {5- [ (R) -1- [ (2S. 5R) -A-^V 



;u] -1- (3-bHp^i^:7j:~;U) - IH 

[0290] 
[^L9 8] 
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[029 1] mm(^it^^^. mmms nzim^ixt 

Rf 0.28 (CHgC l2/MeOH/0.88NH3. 80/20 

v/v ) . 
m/z : 526 (MH+) „ 

<Jh (300MHz. DMSO) : 7.51 (1H. s 7.32 
(6H. m) , 7.20 (2H. m ) . 7.08 (IH. d ) . 6.7 
8 m) . 6.58 (IH. d) . 6.33 (IH. d ) . 4. 

87 (IH. b s ) . 4.12 (2H. t ) . 3.69 (IH, 
d) . 3.31 (IH. d) . 2.68 <4H. m ) . 2.19 (2 
t ) . 2.03 (2H. m) . 1.61 (2H. m) . 1.43 

- — O 




[0 2 9 3] mmcoit-^^. mm4iz^^ti^h<o 
izmu^hiimzx "9 . iis^ 6 sco^-^m. ( - ) - 

(2R, 5S) -l-<Vi/;l^-2, 5--J;<^f]^\^^ 

^ -jv^ ^yy h u ry'-fi^m/Mit 3 - h u ^ ^;i^-> 

H3 (95/5/0.25. v/v) Xi^lh^^i^O ::^y/i'X:' 

mnm 9 1 

Rf 0.29 (^^^^V/>^ Vrn.'sV— ;U/0.88NH3. 
90/10/0.75) . 
m/z : 526 (MHO o 

<?H (300MHz. CDC I3) :7.70 (IH. s ) . 7.48 
-7.15 (8H. m) . 6.90 (2H. m) . 6.72 (2H. 
m) . 5.15 (IH. s ) . 4.80 (IH. b s ) . 4.60 (2 
H. q) . 4.38 (2H. q) . 3.90 (IH. d) . 3.25 
(IH. d) . 2.70 (4H. m) . 2.08 (2H. m) . 1.4 
0 m) . 1.10 (6H. m) , 

mmm 9 2 

Rf 0.29 (^^-^-y/^f Vrn^NV— ;l//0.88NH3. 
90/10/0.75) o 
m/Z : 526 (MHM . 



(2H. m) . 1.02 (6H. m) , 
'iJ-t/f : mmm C. 73.36 ; H. 7.6O ; N. 7.79 ; C33 
H39N3O3. 0.75H2OtiC. 73.51 ; 7.57 ; 7. 

[«]d -20.70° . c=0.n/j>{^y-;U. 

^ 5 - x^;i/;{?- io . mmm 5 2 c^mmi^zts c ^xm 
V ^fz cr)izmu't^:f3mi,zm^xmm vtz , 
mm9 imx/9 2 

5- [ (R) -1- [ (2S. 5R) -4-<Vi^;U- 
2, 5--J^^)]^^^^\z]iU}f^i^y-l-^fU'\- 

1- (3-bHp^i^:7x^;U) 

- 1 H->f >H;l— 1 f]^-ybf)^:ii(ymx.^fURx/5 

- [ (S) -1- [ (2S. 5R) -4-^yi^I\^- 
2, S-S^^^/l^^^-'fhKoh-^yv-l ->f;U] - 
1- ( 3-b Ko^S^:7a:ri;u) ^f-zl-] -l-x^;U 

- 1 H->f V 1 — r ;u-;i»;ud<>Bgxf-;u 




(300MHz. CDC I3) :7.70 (IH. s) . 7.48 
-7.15 (8H. m) . 6.90 (2H. m) . 6.72 (2H. 
m) . 5.17 (IH. s ) . 4.60 (IH. b s ) . 4.40 (2 
q) . 4.38 (2H. q) . 3.98 (IH. d) . 3.29 
(IH. d) . 2.70 (4H. m) . 2.05 (2H. m) . 1.4 
0 (6H. m) . 1.15 (3H. d) . 1.05 (3H. d) , 

mmm 9 3 

5- [ (R) -1- [ (2S, 5R) 



2, S-i^'^^/W^^-^b h'nb- 



1- ( 3-b Hn^i^7j:::i;w) - 1 -x^;w 

- 1 H->f > 2 -:^)U7fsym 

[0294] 

[-fblOO] 

OH 

OH 




[0295] mmcoit-^m^. mmm22coyfmi^zx 
0. m"r-&x;^7^;u. mmm9 it>£^mmL. mmco 
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Rf 0.30 ( CH2C 1 2XMe OH/O.88NH3. 80/20 

v/v) 
Mp t : 172-176°C. 

Oh (400MHz. DMSO) : 12.24 (IH. b s ) . 9. 
23 (IH. s ) . 7.61 (IH. s ) . 7.50 (IH. d ) . 
7.40 (IH. d) . 7.35-7.05 <7H. m ) . 6.77 (2 
m) . 6.58 (IH. d) . 4.91 (IH. s ) . 4.55 
q) . 3.72 (IH. d) . 3.35 (IH. d ) . 2.6 
9 (4H. m) . 2.05 (2H. m) . 1.22 (3H. t ) . 1. 
02 (6H. m) , 

^m:mmm 71.86; 7.18; 7.95; Cgi 

H35N3O3. 1.25H20{iC. 71.58: H. 7.27; N. 8. 
[aJo -25.7° . c=0.11/DMSO, 

mmm 9 a 

5-[(S) l [(2S, 5R) - A-^yjyfV- 
2, 5-y^^;U^^1^b Koh°^v^>- 1 - 
1- (3-bHa^i^:7x^;l^) - 1 -x^;l^ 

[0296] 

[{bi 0 1] 



-1- ( 3-b Kp^>-:7x::i;v) - IH 




[0297] mm<7^it^'m^ . mmm2 2cr>:^mizx 

Rf 0.30 (CH2C l2/MeOH/0.88NH3. 80/20 

/3. v/v) 

Mp t : 170-175'Co 

Oh (400MHz. DMSO) : 9.27 (IH . b s ). 7.6 
0 (IH. s) . 7.48 (IH. d) . 7.37 (IH. d) . 7. 
28 (4H. m) . 7.19 (IH. m) . 7.07 (2H. m) . 
6.76 (2H. m) . 6.59 (IH. d) . 4.90 (IH. 
s) . 4.55 (2H. q) . 3.70 (IH. d) . 3.30 (1 
H. d) . 2.67 (4H. m) . 2.03 (2H. m) . 1.25 
(3H. t ) . 1.03 (6H. m) , 
7>tff : mmm. C. 71.55 ; H. 7.23 ; N. 8.05 ; C31 
H35N3O3. 1.25H20{iC. 71.58: 7.27; 8. 

08%^^^-ri>. 

[a]D -16.0° . c=0.1/DMSO. 

mmm 9 5 

2-{6-[(R)-l-[(2S, 5R) -4-^y 



[0298] 



OH 




m7 i(^^m^ti-^mmRx/mmL. mi^^rmrz. 

Rf 0.2 (CH2C 1 2/MeOH/0.88NH3. 90/10 

/I. v/v) . 

(400MHz. DMSO) : 9.20 (IH. b s ). 7.4 

0 (2H. d ) . 7.25 (5H. m ) . 7.20 (IH. m ) . 7. 

01 (2H. m) . 6.80 (2H. m ) . 6.55 (IH. d) . 
6.30 (IH. s) . 4.95 (2H. d) . 4.78 (IH. 

s ) . 3.60 (IH. d) . 3.20 (IH. m) . 2.80-2.60 
(4H. m) . 2.05 (2H. m) . 1.05 (3H. d) . 0.9 
5 (3H. d) . 

j^Vr-.mmm C. 73.27; H. 6.94; N. 8.55; Cso 
H33N3O3. 0.45H2O{±C. 73.26; H. 6.93; 8. 
55%^^^^-^. 

: 6mg/ 1 m 1 dmso, 
[«]d +9.0" . c=0.1/DMSO 

mmm 9 e 

2- {6- [ (R) -1- [ (2S, 5R) -4-^^ 



-l--f 



;W] -1- ( 3-b Kp^5^^xX;U) - IH 

[0300] 

[^1:10 3] 

OH 




2 . 5 - y ^ b H P b° ^ 



1-^ 



[030 1] ^(Dit^^mmmB7(D-nm\^zii 

Rf 0.65 (CHgC 1 2/MeOH/0.88NH3. 80/20 

/4. v/v) 

m/z : 526 (MHM , 

(400MHz. DMSO) : 7.50 (IH. s ) . 7.40 
(IH. d) . 7.25 (5H. s) . 7.20 (IH. m) . 7.0 
0 (2H. m) . 6.80 (2H. m) . 6.55 (IH. d ) . 6. 



(45) 92 000-16984 (P2000-1:VA) 



25 (IH. s ) . 4.90 (IH. s ) . 4.05 (2H. t ) . 
3.63 (IH. d) . 3.03 (IH. d ) . 2.75-2.60 (4 
m) . 2.20 (2H. t ) . 2.05 (2H. m) . 1.75 
(2H. m) . 1.40 (2H. m ) . 1.05 d ) . 0.9 

5 (3H. d) . 

^ff-.mmm c 72.72; h. 7. 60; n. 7.73; Css 

H39N3O3. HgOtSC. 72.64 ; H. 7.48 ; N. 8.17% 
[aJn -8.00' . c =0.1/^ ^ y— 

5- {4- [ (R) -1- [ (2S. 5R)-4-^> 
-J)V-2, 3->^j?<^;W^^r'rbKPbr^>>>-l->f 
;W] -1- (3-\z}^u^i^yj,::LjU) y j.::^ 

[0302] 
[^bl 04] 



HO 




[0303] ^<7)^t-^mt:mmme o<o^(=j; 

m/z : 508 (MH+ ) . 

Oh (400MHz. DMSO) : 8.90 (IH. s ) , 8.80 
(IH. s) . 8.30 (IH. s ) . 7.65 (2H. d) . 7.5 

0 (2H. d) . 7.30-7.10 (6H. m) . 6.80-6.60 (3 
m) . 4.95 (IH. s ) . 3.75 (IH. d ) . 3.20 
(IH. d) . 2.65 (4H. m) . 2.00 (2H. m) . 1.0 

5 (6H. 2xd) . 

^m -.mmm C 66.20 : H. 6.64: N. 6.87: C32 
H33N3O3. 4H20{iC. 66.30: 7.13; 7.25 

mnm9 8 

3- ( {5- [ (R) - [ (2S, 5R) -A-^yj^ 
jV-2, 5-i^'^^;l-b°^^>-'~;W] (3-^h^'yy 
3:=^/\^) -1. 3-i;^bKP-2H-W 

K;i^-2 — r;u} 
[0304] 
[^Ll 0 5] 




OMe 



[0 3 0 5] ^^*THF (20ml ) ^ommi 9aA\L 
m (250ms) COmmzmm:^V^M. (lOOmg) 

^^^Wiizi^mL. (20mi ) 

(5m 1 . i-^ymm &»t^c. ^<rm^ 

!^^^^t::2H*mnf^LT^iat;r<#iPt. ^ (2N7fQ# 

'm^l^^)iif}VX(r}f]y2^^XJi-^Yyyy^— {V9 
un^Sy : J—JV : 7\m.\tTy^—^ ; 84 : 1 
4: 12) tCjcOffi^t. nU<n\Y.^m. 127mg$rf#Jt. 
m/z : 576 (MH+) 

3-({5-[(R)-[(2S, 5R) -A-<^y-J 

7x^;W) ;><^;w] - 1 , 3 ybKn-2H->fV->f 
yYiV-i-A}V\ 

[0306] 
[-(1:106] 

M rV 

[0307] ^m-fbrf^^^S {V^\2Viyi^^y^cn\Wm 
?^800m 1 ) ^mMm9^<^\t^m (106mg) CfmWM 



fz. K'^^^'^ J—)V'^yYm\Lrv^^^ls (1:1. V 
/v) %'m^xmWt^^xmh^^fz. ^ 

o:m^^l^ ')^fivx<ntiyi^^ri'^Yyyy 4- (i^ 
^nn>( ^y : ^j-ji A^m-itry^^^^M. 84 : 

14:2) t2j:0^SSL. mm<^^t'^m. 36.5mg^# 

m/z : 576 (MHO 
IMMIOO 

5R) -4-^yi^ 

^ h^i^y 



2- ( { 5- [ (R) - [ (2S. 

;u-2. 5-i^'^^;ub°^7S>^'-;u] (3 



HVl— 2 - >f } 7!?;l^7i^'~;l^ ) '^MMM 

[0308] 

[^LIO?] 
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CQ,H 



rr 



N 



Ph 

[0 3 0 9] f^MTHF (10ml ) 4^^0M7 9c?)^l:^ 
m (250m g ) C0?§?gtC*e7K 7:^/1'^ (84m g ) 

^ ; 84 : 14 : 2) t^J; DWISt. aM^7)>fl:^. 200mg 

m/z. :442 (M- [CsH^Os] 
(^H (4(X)MHz. dg-DMSO) :8.00(1H. t) , 
7-60-6.70 (15H. m) . 5.05 (IH. b r s ) . 4. 
80 (3H. s ) . 4.40 d) . 4.15 (IH. m) . 

3.70 (3H. m) . 3.60 (IH. m) . 2.90 -2.60 (4 

m) . 2.40-2.00 (2H. m) . 1.18 (3H. d) . 
1.08 (3H. m) „ 

mm^ 1 0 1 

3- ( 3- {4 [ (R) - [ ( 2 S, 5R)-4-^ 



[03 10] 
[^hl08] 

o 



1 -r-fe>y:i;l^) 



OMe 



Ph 

[0311] ?gisr-b h 'J )v (25m 1 ) ^comms 
2<Dit^m (237mg) . mm:^v^M. (215m g) m/ 

2-:^a^Tnb-:^V^;^^;W (63ml ) ^miSiTim 
(NazSO*) M^^TM^^^Xm^^ 

jt. ; 95 : 5 : 0.5) tCj: DSMt. ^cO-fL^. 128m 
m/z : 542 (MH+ ) 

Rf : 0.60 {^y^y : A vrn^NV— : Mkitr 
V^^'^A ; 90: 10 : 0.75) 

<?H (400MHz. CDC I3) :7.40 (2H. d) . 7.33 
-7.14 (8H. m) . 6.80 (3H. m) . 5.07 (IH. 



s ) . 3.90 (IH. d) . 3.80-3.63 (9H. m) . 3.22 
(IH. d) . 3.12 (2H. m) . 2.82 2.52 (6H. 
m) . 2.40 (2H. t) . 2.01 (2H. m) . 1.08 (6 

d) . 

mmm 102 



3- (3- {4- [ (R) - [ (2S, 5R) -4-< 

v:7x^;i/) :7x^;u} - 1 -r-fe>>-'-;u) 

[0312] 

[^t;i09] 



HO' 



O 

[0313] HJfi^lJl 0 1 CO^fL-^JT^?! (128m g) 

(6m 1 ) at^V':^^'»^> (6m 1 ) tC^WMt. 7jc 
ig^L'^hU'^ASr^Jpt^c (5N?^?lSlml ) . ZcoKl^ 

Wi^m^^^)x^\yyy)Vti^J^±.\,zmmVi:z. Z<ryi3 
"yJ^^yV-Zr"^ h-hU/U (100m 1 20%li^^r'10 

0 : 0=^1^ u : 100) xm^\.fz. ^(nimmkm^m. 

LT^JScO^ft-^. lllmg&fifellfifsi:tr#3to 
m/z : 528 (MH+) 
m. p. : 93-96X: 

Rf : 0. 17 ( i^"^ nnp< ^ > : ^ ^ : 7lc^mr V 
^Jlt^A ; 80 : 20 : 3) 

Oh (400MHz. CDC I3) : 7.42 (2H. d) . 7.33 
-7.12 (8H. m) . 6.79 (3H. m) , 5.04 (IH. 
s ) . 4.08 (2H. t ) . 3.88 (2H, d) . 3.78 (3 

s ) . 3.42 (2H. t ) . 3.02 (IH. m) . 2.96 
(3H. t ) . 2.57 (4H. m) . 2.40 (2H. t ) . 2.0 
0 (2H. m) . 1.08 (6H. d) , 

3- (3- {4- [ (R) - [ (2S. 5R) -4-< 
[03 14] 

[-fbi 10] 



Ph 



(47) ^2 000-16984 (P2000-1 NA) 



[0 3 15] Hm^k^n^s (-j^n\i^^yfp<DiNm 
mA62m 1 ) ^mmmi o 2coit^m (eimg > cotm- 

20 : 3) i,zX KfmmV. mmco^t-^m. 42.4ing^# 
m/z : 514 (MH*) 

Rf : 0.16 {z/^UU^^y : yf^^ J^)V : yVmtT^ 

A ; 80 : 20 : 3) 
m. p . : 142-5t: 

<?H (400MHz. dg-DMSO) : 7.35-7.15 (9H. 
m) . 7.08 (Ih. t ) . 6.72 (2H. m ) . 6.61 (1 

m) . 4.80 (IH. s ) . 3.70 (IH. d ) . 3.58 
(3H. m) . 3.27 (IH. d ) . 3.07 (2H. t ) . 2.6 
1 (6H. m) . 2.18 (3H. t ) . 1.95 (2H. m ) . 1. 
00 (6H. 2xd) , 

2-[7-[(R)-[(2S, 5R) -4-^>- 'J)V 



-2, 5->^'^f-;Vb*'^^>>-;l^] (3 




':7x 


:A^)V^ 3, 4->-'th'n-2 


( IH) - 





[03 16] 
Utl 11] 



MeOjC. 



OMe 



[0 3 17] N, N->''^'^;^;^v/^AT$ F (20m 1 ) 

^<7)Wm9 2coi]L^m (l.Og) cfMmi^zmk:^')'^J^ 
(1.22g) at^yn^M^f-Zl/ (0.172m 1 ) ^J^P 
C:<?O^^55[^$:50m6B#rBl3P^L:^c. ^C0^^5ifl52: 
J^atT7i< (50m 1 ) ^mhWV. ^iO^ft^^MgX^ 

;w (x3) -Cfflmt/::. ^h^tfz^1m\^^l^ (MgS 

>- U :^VUS:ffl\, i^'i?^ ou> ^ > : ^ ^ y 
(97.5 : 2.5) ^ttJtTffiiSt. ^^(Oit'm 
(0.87g) &#/::o 
MS m/z. 529 (MH)+, 

iH-NMR (CDC 1 3) : .?=1.06 (6H. m) , 2.0 
0 (2H. m) . 2.50-2.73 (4H. m) . 2.87 (4H. 
m) . 3.22 (IH. d) . 3.42 (2H. s ) . 3.74-3.80 
(8H. m) . 3.97 (IH. d ) . 4.99 (IH. s ) . 6.9 
5-7.05 (3H. m) . 7.00 (IH. d) . 7.07 (IH. 
s ) . 7.20 (3H. m) . 7.27 (4H. m) , 

mmm i o 5 

2-[7-[(R)-[(2S. 5S) -A-^yjyfV 



-2, 5->>;^f-;Ut°^^>^-;V] x. 
:z.)V) y^;l^] - 3, 4-yb h^a-2 (1 H) ->f V 

[03 18] 
[-fbl 12] 



HOjC>^N 




OMe 



Ph 

[0319] -J:^^^^ (20m 1 ) ^ (10 

m 1 ) ^<7)mmi 0 A<7)it'^ (0.85g) c^^t^TTK 

m\t^h')^j^7mw. (2N. 5m 1 ) ^mwvfz. im 

i-'U^y/^^fflV^T. 90 : 10 : 2^V^t80 : 20 : 3^ 

cO^b-^f^P (0.65g. 65%) ^ntZo 
MS m/z 515 (MH) \ 

iH-NMR (CDC I3) : c?=0.97 (3H. d) . 1.0 
3 (3H. d ) . 1.99 (2H. m) . 2.53-2.83 (8H. 
m) . 3.19 (2H. m) . 3.29 (IH. d) . 3.44-3.90 
(6H. m) . 4.79 (IH. s) . 6.74-7.26 (12H. 
m) « 

mmm i o 6 

2 - [7-[(R)-[(2S. 5S) - 4 V 



-2, 5-yy^;Ub"^^i^'-;U] (3 


-b 




x~;U)y^;H-3, 4-ybHn- 


2 ( 


IH) 



[0320] 
Utl 13] 



HOjC 

[0 32 1] (20ml ) ^<7)mmi 0 

5C0i\L-^ (0.34g) commz^ -ISX^V. HM^*;^ 

s (2.6m 1 ) ^muLfZo :ico^jm^m^(,zmisb 

U;^y;i^^fflv^T80 : 20 : : y ^y— 

100 : O^V^LO : lOO^K : y ^ y -/W^O^^^iaXl^ 

mt-^Mc I yjii^w^h^yy ^-^m^-^x^i^i^zm 



(48) 92 000-16984 (P2 0 0 0-l!^ 



>6» 



Jf^g (o.iig) ^ntio 

MS m/z 500 (MH) 

iH-NMR ( dg-DMSO) :o-0.97(3H, 

d) . 1.04 d) . 1.98 m ) . 2.54-2.70 

(4H. m) . 2.70-2.85 (4H. m) . 3.22 -3.32 (3 
m) . 3.63-3.73 (3H. m) . 4.73 (IH. s ) . 
6.59 (IH. d) . 6.65-6.74 (2H. m ) . 6.97-7.27 

(9H. m) , 



(-)-(2R. 5S) -1 -rU;l— 2, 

/wtr^^y v^i/ ( + ) - ( 2 s , 5 R ) - 1 -r u/w 

-2, 5->^'^f-;l^b°^^S^^>- 
[0322] 
Utl 143 



H 



H 



XJ 



TBtU 



[0 3 2 33 h;UXV (1200ml ) ^T^^Lfzh^y 
X-2, S-s^^f-ZUe^^s^^V (600g) ^S^L^ 

mLti. z(omii^^^mLxmm^}^h)i^x.y (250m 
1 ) xmBL. M?^^ (5(rc) x-vmm^^xn^ 
^B^mi^ (518. 5g) ^nti. 

[0324] mSH^BL;^ch^>X-2, 5->^'^^;^b° 
^^'Jy (259. 5g) ^v-^a^^H^V (2.59 1 ) ^iZ 
mi^X:^^V-itLti. ymit'ThV^M.m^ (5M ; 5 
00m 1 ) ^mtr-h^:^'i~^i^ry'^^'y^ (4.3g) h 
i^i^z—mi^zmML. ^coKmM^^. i-^u^^-^y 

(300m 1 ) f^cr>mitTV)]^mm. (302.4g ) ^ifdXt L 

xmnLtct^i^. m^o^t^zhfz-^xmt^Lfz. zcom.m 

m^mcTy^^somzhrz-yXSiycifZ^^ i^z^^^^-t. 

^£^i,zmmwmLtz. t. 1. c^^w-cii. ^mmtp 

3&s^^ix-rv^;to c:ix^i02oiOfflS:i)'l?it. 7j<ffi^^ 

m^i^^^^^V-y (2.5L) i:ittc^5g#Lfc. i^:^n 
's.^-tf (100m 1 ) t^iOm^CTU/l^ (82.5g ) M/yH 
m^ti- h \) ^ J^mm (5M, 136ml > ^^PL. ^cOM 

H (IM. 200ml ) XMLm.'ifLXmmA<Dl^^mm^ 

m^L. ;icomnwL^7i<m(,zm\iLx-:ffTm^Lfz. 



7j<(i.5L) tmzmwL. ^com^^mcoputrmnc 
i^m\^XAEmi,zs.oi,zmmLfz. TLcrti. ^co^k 

j^c. ^mmm:h-^mmm<^'ey t^(,z\LX^'^A.x^^ 

fz. Zix^com^T^mt. 7Kjgc7)pH^NaOH (10 
M) ^fflV^TB.StiDl^tTi/'^nn^^y (4xiL) 

nn;^^^ (4xiL) -Cffiffit/::, ^i^^>t^rli*fimif$!J 

gsOiX^m^'^x:^ h V ev^^m^ ( 50 
r) . ^%5i-ru;u-2, s-i^'^^/uhr^^^s^'v 

^m^<7)-^mm^ ( 278. 9 g . 8o% ) i: t r #3^^ , [ Rf 

=0.4. (-J:!^\:3}3^^yy^^y-fUX7mitTy'e 
~»>A;80:20:1) ] 

THrhV (1075m 1 ) tt^O^-b^ 1 -r'J;U-2, 5- 
i/^^/l/b^^i^V (537.7g) ^0?§;^^rbh>' (5.2 
L) ft^CT) ( iR. 3S) ( + ) 3 ^ y ^^i7)??J# 
?g}tt::40°C-C— St::^JnL/:-:. 40rr«^t^^t/tt <! 

w^Mzmn- L fzm . ymxwc tc^^jn vxrmLtz. 
nM^mm^j:T^hy (2l) xx^v-m^vtim. 

7^;U^->'N°>/H±-cr-bhV (ID Sr$^>tcffl\r^T 
^Lit. ( + ) - (2S, 5R) -i-r»J;w-2, 
5-y^^;Hf'<5i^'vc0i^g»>y'>^S:^^T (60 
r) -C-HfeSfc^^-ti:. e^Sf^ (577g) 
[0 3 2 53 fflMa^k (-)- (2R, 5 S ) - 1 -T 
'J/l'-2, 5-y;^^;Ub'<:.^S^> (185.5g) ^T-fe 

by (370m 1 ) ^iznmmL. r^hy (6.8l) r^co 

y-p-hiJ;W-D-S^fi§— 7i<faJ^ (486. 5g) 

mm,bti. ^(^m.mm:^m^ym^xi(raz}%mt. r 
mt. mm^j:r^hy (3x500m 1 ) x-m^t. 
(60^0 x—mnm^-^xm^mu^B^mi^ (466.4 

g. mptl91.7''C) i:fCt#5^Cc p - h 'J 71- 

-D-M5@tJ^ (466.4g) ^m'<?t>^Mm.^^TX^ 

(lOL) ^\:.fzmn^<7ym 

}:.fzm^mm^mut.x^^^Lxi2nmmLfz}i:i 
^<m\izmm:U^^tm^^fifz. z<Dfm^ 

mtL. mm^J:^i^J-)V (2 X 500m 1 ) X^Wh. M 
(50T:) -C— l!ftS£j^$-ltTafe@#: (382.1g. m 
P tl94.3*'C) ^ntz. 

[0326] ym.it^ h U (2M. 3 1 ) mf'J^^ 

M^^y (3 1 ) comm^Mi^T-mzmwLfz. 

^(;0>>-p-hU;l/-D-S5iM (371.4g) ^-^ 

izmui. ^com^^^^mmmwLfz. n^-^mL. 

7i<ffi^iTl$^i^'^nn;'f^> (3X1L) X^^^Lfz. ^ 

(-)-(2R, 5S) -i-r'J;u-2, 
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/W-e^^i^V^nTtStt^fe^fi (104. 3g) tLXmz. 
Rf : 0.25 (90x^0/^2 ; 'J^ ua^ ^ yX^i$^ y—jVX 

[«] D -54.8° (c-1.19, x^y— yu) 
±i>^i^CO ( + ) - (2S, 5R) -1 -TU;^-2, 5 

-'J?(i-ji^}^^^'Jyco ( + ) - (IR, 3S)-S/3 

^y'^igJ^ (577g) (1225m 1 ) /(?^^ 

X^^fz. Rf : 0.25 (90/10/2 : >-'i?on> 
y —)V/7m.i\Lr V^-^ A ) 
[a] D +48.3t: (c=1.0. 
^im.\t>99%Xhh:i t tl^H P L C^:^(C J: 0 

I^S^2 

(2s, 5R) i-ru;i^-4-^>>^vu-2, 5- 



[0327] 



[03283 (2ml ) ^-fe-t^x h^b Hn:7^ 

> (500m 1 ) tfO^SS 1 iJ^hCO ( + ) - ( 2 S , 5 

R)-i-r'j;v-2, s-i^'^^/utr^^yycT) 

( + ) ( IR, 3S) -i^a^yT^igi^ (78.2g) a 
U'^VXr/UT'bH (26.5g:) 7j<:S^LhUT 
-t:h^i^rf-^^^'^^U^A (93. 3§:) t^'-:>10'i]Hc 

fz. ^co^^S!H?l^MSxf-;^ (I500nil ) >:7K^jL^h 

SO4) ^-iJ:. M^^xm^^^txmM^^. ^coit 

52.1gS:#3to 
m/z : 245 (MH+) 

R f : 0. 63 ( 93/7/1 i^'^ n >/;>< y -/l'/7K 
iiSg3 

(-) - (2R. 5S) -l-^Vy;l^-2. 5-y;< 

[0329] 
L^Ll 163 



Me 



[0 3 30] i^^thUX (h>j7x-;l-d-^Xy >f n 
i^'^j^^ ( I ) (3g) $rr-bh^h'J;L^ (400m 1 ) 
7\< (80m 1 ) 4^c0|ilM2O^l:'^^5!l (52. Ig) commi^Z^ 

7j< (250m 1 ; 4 : 1 v/v ) Sr. ^^Li^cHS^^MS^^ 

^;(?^*«)2oom 1 i^zm-^htvmm^mmz. <%mL 
fz^^mm^mm:r.^f\^t2Nm^tf,zjitmL^. 

^mt. ^mm^o.5Nmnx-^i^f>zmiiiLfz. ^iy^ 
fzyi<m^ii^m^2N7m^ti' h 0 ^i^mmxi^mmt 

^mmiMsso,) ^-^^ m^^xmM^'^x^m^ 

m/z : 205 (MHM 

Rf :0.27 (93/7/l>^i?'00;><:?'>/^:?'y-/U/r 
[ie]D-113° (c 0.2. ^^y-ZU) 



(2R. 5S) -l-Oy;U-4- [ (R) -1- 

(4-yp^:7x-;U) -1- (3-?(h^i^yx.— 

[0331] 
Utl 17] 



[03323 h;WX V (200m 1 ) -^U^^y 
XT^WT^bH (12g) . 'O' h U r y-;U (7.73 

g) . ai/^ii§iS3c7)^k-^ (i3.25g) comm. mM. 

(DWm^miSiiz^mLti^. xh^bKn^^v (100 
m\) xp<0 (16.3m 1 cOitJt5-r-&ll^»ai>'3.15gc7)V 
— V^' (magnesium turnings) i)^i^MM 

(-2or ) ?#?B^?i5Tt^J;0»t. ^(r)^j^^^m. 

^j>>7kmm^mmt. ^com-^^^20'^mmwtfz. n 



(50) 92 000-16984 (P2000-1A) 



0. mm)& (10X90 20/^80S^^X^;l^/^^-if>') 
^fflV^T^fi^L. ^MiOfb^tl> 19.32g^#;t. 
Rf : 0.26 (10/90 P^X^/U/^^^f >) 
m/z : 479 (MH*) 

(?H (400MHz. CDCI3) : 7.17-7.38 (lOH. 
m) . 6.76 (2H. m) . 6.70 (IH. s ) . 5.00 (1 

s ) . 3.87 (IH. d) . 3.74 (3H. s ) . 3.17 
(IH. d) . 2.49-2.61 (3H. m) . 1.94 (2H. 
m) . 1.05 (6H. 2xd) , 



(2R. 5S) -l-rU;W-4- [ (R) -1- (4 

-:rp^:7x-;v) - i- ( 3-^ h^>^7x~;w) ^ 

[0333] 
18] 



OMe 




[0334] ±ia^£7)>fl:-^^. TOS4 tc*5V^TfflV^/i 
^co(3^m-ri>:^r&Srfflv\ (-)-(2R. 5S)- 
i-r'J;u-2. 5->^';'<^;wtr^^s/>'. 4-:7n^ 

Rf : 0.30 {'^V^V/'^m.-:^^)^^ 1/1. v/v) 
[a] D +13.1 ( c-0.13. ^^y— 
m/z : 429 (MHO 

<?H (300MHz. CDC I 3) : 7.40 (2H. d 7.33 
(2H. d ) . 7.22 (IH. d d ) . 6.70-6.84 (3H. 

m) . 5.85 (IH. m) . 5.11-5.21 (3H. m ) . 3.78 
(3H. s) . 3.35 (IH. dd) . 2.83 (2H. m) . 

2.60 (2H. m) . 2.45 (IH. m) . 2.11 (IH. 

m) . 1.89 (IH. m) . 1.16 (3H. d ) . 0.98 (3 

H. d) o 

HiBlii: C. 64.01; H. 6.91; N. 6.86. C23H29B 
rNaOtiC. 64.33 ; 6.81 ; 6.52%^^^-r 

1- ( 1 -Xh^>->t^;U) - lH-1, 2, 4-h'J 

[0335] 
[^bl 19] 



[0336] h/L'XV (300m 1 ) ^(D^n^^^iV:^. 
^;i/X-x/l^ (23. 5g) (^\mi^V)V:^V (50g) ^a:> 

1 , 2 , 4 - h u ry-;i/ (50g ) (nrmMzMf^z^ 0 

jS<^Mb^^lSfec7)7S. 23.9gi: 

Rf :0.26 (95/5 ^iJ^nn^ ^ i^/;^ ^ ;U) 

(300MHz. CDC 1 3 ) : 8.28 (IH. s ) . 8.00 
(IH. s ) . 5.54 (2H. s ) . 3.61 (2H. q) . 1.2 
2 (3H. t ) , 



(2R, 5S) -l-rU;l/-4- [ (R) -1-4- 

[1- (Xh^^;^^;U) -lH-1. 2, 4-h'Jr 
VVl^- 5 :7x-;u-l- ( 3 h^>-^x::i 
;U) ;><^;l^] -2. 5 -i^^^f-;U^^irh hnb°^>>> 

[0337] 

[-(1:120] 




[0 338] n-y-f;UU^^A (2.35ml . ^V^V 
4^2.5M) 7">^t Kn:7^:/ (20m 1 ) ^crym^ 
ecoit^m (860mg) <7)^^ifl (-70r) 

Sl^TT^i^Tt^J; D^JDt. ^^o^Tb^Jf^^io^-reim^t 

mtMm (6.77m 1 . >-'X^;PX-T-;WttilM ) ^ 

(h>J:7x-;b;J-^X:7>f>) (0) (260m 

g) ai/T-h5bh'n:75> (20ml ) ^<7)mm5:fy^^ 
co^t-^ (1.94g) -efi7)^i«?Ba$:90 

>f-m; (95/5/0.25-90/10/0.5 
h;l/X>/>f vray^V-;^/7Jcig^[:r>^-^A) 

^fflv^TMt. ^lico^b^it^^^fe?a^M. i.og 

Rf : 0.41 (90/10/0.75 ^s^l^^^/^f V7*'n>'sV — 

;u/7j<^^tT>^xn7A) 
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m/2 : 476 (MH* ) 

[«] D +21.7 ( c=o.ii5. ^^y— 

(300MHz. CDC I3 ) : 7.95 (IH. s ) . 7.84 
(2H. d) . 7.60 (2H, d) , 7.24 (IH. dd) . 
6.80 (3H. m) . 5.87 (IH. m) . 5.52 (2H. 
s) . 5.20 (3H. m) . 3.77 (4H. m ) . 3.37 (1 
H. dd) . 2.85 (IH. dd) . 2.63 (2H. m) . 2. 
51 (IH, m) . 2.15 (IH. dd) . 1.92 (IH, d 
d ) . 1.26 (3H. t ) . 1.20 (3H. d ) . 1.00 (3 
H. d) , 

nam ; C. 70.10: H. 7.59; N. 14.23. C28H37N 
5O2 3//107mc. 69.91; 7.88; 14.56%^ 

1- (3- 



(2R, 5S) -i-ri>;u-4- (R) 



[4- ( 1 H 



2, 4- 



[0339] 
[^Ll 2 1] 



OMe 




[0340] JSaS (12ml . 5N) S:;^:?'^— ;U (30m 

1 ) ^^mmit^^cTiit^ (i.i3g) comwxzmw 

fz. ^<7mW^7\^ (20ml ) h'J^\={^={^^y (150m 

1 ) t^zmiL. m^'!ffmLX7m^'j^xinj^9i^ 

(2Xl50m 1 ) X^i^^zm^hfz. ^^^fz^m^^m 

(Naso4) ^^i:. M^^xm^^^xm^^ 

-f- (85/^15/1 ^yi$^yy^ vyuJ-^y^jl^XyiiMit 

723mstLX%fz. 
Rf : 0.31 (90/10 i^^\JU;^^yX:^^ ^—Ji^) 
m/z. : 418 (MH*) 

<?H (300MHz. CDCI3) : 8.16 (IH. s ) . 7.94 
(2H. d) . 7.55 (2H. d) . 7.25 (IH. dd) . 

6.28 (2H. 2xd ) . 6.74 (IH. s ) . 5.88 (IH. 

m) . 5.20 (3H. m) . 3.78 {3H. s ) . 3.38 (1 

H. dd) . 2.85 (2H. m) . 2.64 (2H. m) . 2.52 
(IH. m) . 2.18 (IH. dd) . 1.93 (IH. d 

d) . 1.20 (3H. d) . 1.11 <3H. d ) . 

naSlffi : 71.57; H. 7.36; 15.78. C25H31N 



5O 3/IOCH3CH (OH) CHgiiC. 71.42; H. 
7.73; N. 16.08%^^it<'r-&o 
1^5^ 9 

(2R. 5S) -l-A;>y/u-4- [ (R) -1-4 
- [ 1 - ( 2-Xh^S^X^/U) - lH-1, 2, 4- 



[0341] 
['fbl22] 




[0342] n-y^;UU^T>A (32.7ml . ^^-^y 
4^1. 6M) ^T^h^b Yrty^y (150m 1 ) ^<7MMe 

co^t^m (7.67s) co^m (-7or) mmi^z. mmmm 
^Tx\ b5''c^mco^i^^f}mn^tihx^i^zm'i^zx 
oraDt. ^coi^^m^io^mmwLfz. &m.i^ (6 

0.4mU >^'x^;wx-7^;ut|iiM ) ^WTdzJiOmn 

^coKma^m^izmi^fz. mz. T^h^^x ( h 

>J:7x^;l'*X:7>f >) yN-^i^'^A (0) (3.49g)^ 
l^-rh^b Hn:7^> (150m 1 ) ^comM4i!3^h<ryit 

^ (i9.3g) comwL^mwL. ^<7)m&m^9o^c. m 
mmm%rx3BmmnLfz. }^mmm'h(>z^i$^y-;i^ 

^mhuL. "icoi^^m^M^^xm^^-^x^m^'^ 
fz. ^(Dm^'ki^'^)tjy)vx<^ijyM.^u-7vy^y 4 

—izX 0^i£?^ai (90/10/0. 75-80/20x'2 ^^^y 
/A vra^NV-;U/7Kig^[:r>^-^A) ^fflv^T2» 

)^mm^^w^\.fz. 

Rf : 0.42 {^^^y/Avy'xi)^j—)V/im.^ry 

^xi>^) 

m/z : 526 (MH+) 

(400MHz. CDC I3) 

(2H. d) . 7.58 (2H. d) 
m) . 6.72-6.80 (3H. m) 

(IH. s) . 3.87 (IH. d) . 3.74 (5H. m) 
8 (IH. d ) . 2.53 (4H. m) . 2.00 (2H. m) 
20 (6H. 2xd) . 1.08 (3H. t ) . 
I^S^l 0 

(2R, 5S) - \-'^yV}V-A- (R) -1- (3 
h^i^>^x-;U) -1- [4- (lH-1, 2, 4 
-Y')rV)V-'5-A)V) y x.:=^)V\ y^^}V-2. 5- 
y^^yl/^^-t^b Yxi\^'yVy 

[0343] 



7.91 (IH. s) . 7.80 
7.10-7.30 (6H. 
5.48 (2H. s) . 5.12 

3.1 
1. 



(52) ^2 000-16984 ( P 2 0 0 0 - 1 StSB 



[^bl 2 3] 




m/z : 468 (MH+) 

<Jh (4(X)MHz. CDC I3) : 8.06 (IH. s ) . 7.90 
(2H. d) , 7.70 (2H. d ) . 7.16-7.28 (6H. 
m) . 6.78 m ) . 5.09 (IH. s ) . 3.88 (1 

d ) . 3.74 (3H. s ) . 3.19 (IH. d ) . 2.54- 
2.72 (4H. m) . 2.00 (2H. m) . 1.07 (6H. 2x 
d) . 



(2R, 53) -l-r'J;l^-4- [ (R) -1- (4 



(3 - [ 1 - (tert-y j- 



7W) -1. l-y><^;Ui^U;U] 



[0345] 
[^bl24] 



OTBDMS 



Br 



~Cu6 

i 

[0346] hfvx.y (350m 1 ) ^co4 -y'u^^y 

Xr/UT^tH (12.88g) . O^V> 'JTVWl^ (8.29 

g) . (-)-(2R, 5S) -i-ru;i^-2, 5- 

>^->{^;Uh°^^>;^>- (10.74g) coM}^^. m^fi^i^T 

^mUl^zi^&Lti^. xh7bKn:7^> (250ml ) 
^co (40g£O^JtS-ri>MfflS.t^24.3giOV^^i^^^ 

;Wj/y;U:t^i^:7x— ;WV^:^>v'^Z.C0?^a] (-20'C) 

^i^zt^n^tfz. ^h-tfz^m^mk (Mgso4) $ 

(98/2-90/^10 y:?'nn^:?'>'/^^y— ;U) ^ffl 



V^T^tMt. I^SO^b'^t^. 26.1g^#;^c. 
Rf:0.33(5/95 p< ^y-;U/S/^an^ i'V) 
m/z : 528 (M^ 
roi 2 

(2R, 5S) -1- [ (R) -1- (4-:^a^7x 
— - 1 - (3 - [ 1 - (tert-y^;l^) -1,1- 
:t^iyyx.::^J]^) P<'^;U] -2, 5- 
^/l^^^^b H P b° 7 i^'^- 
[0347] 
['fbl2 5] 



OTBDMS 




[0348] iUith^JX ( hU^j:-;U;^^Xy'>r >) n 
( I ) (3.05g) S-r-feh — (400m 1 ) 
m/yk (100m 1 ) ^commi IcO^t^m (17.44g) 

(^^2PT"4X1) 2:. ^^L^c^g*-'li^$ix-l>J:e 

^3$itTi^jp \^fz. '^wm.^\,z^<:(nmm^^^'m. 

^^"mmk (MgSOi) m^ffT'^^^-^T 
^^:7>f-t3j;"9^ia^£±i (95/5-90/10 i^^nn 
10.53g^#7^v:o 

Rf : 0.34 ( 90/10 ^V/^ ^y— ;W) 

m/z : 489 (MH+ ) 

Oh (300MHz. CDC I3) : 7.37 (2H. d) . 7.28 
(2H. d) . 7.17 (IH. dd) . 6.73 (2H. m) . 

6.54 (IH. s ) . 5.16 (IH. s ) , 2.92 (2H. 

m) . 2.58-2.72 (2H. m) . 2.40 (IH. m) . 1.65 
(IH. dd) . 1.14 (3H. d) . 0.98 (3H. d ) . 

0.92 (9H. s ) . 0.12 (6H. s ) , 

1^13 

(2R. 5S) -l-OS;^;l^-4- [ (R) -1- 
(4-:/P^7x-;l/) -1- (3- [1- (tert-:/ 

[0349] 

[-(^126] 



(53) 92 000-16984 (P2000-1A) 




OMS 



[03 50] T^h^t h'n^^V (75m 1 ) fp<7)mmi 
2i)^£^C0it^ (10.53g) . ^VXr/UT-'t H (2.84 
m 1 ) . B^K! (1.35m 1 ) mJ^A<m^h VT^h^i^:^^ 

^mi- h u A ( 9. 12 g ) <omm^mi§rcis^^mmt 

tz. mz. ^cO^JtM^!B5Sri^Kxf-;W (25m 1 ) tm 

— D^i£?Wt±4 (100/0-95/5 S/^no^^v/^ 

Rf : 0.30 (99/1 S/^nn^ ^/^ ^ y — 
m/z : 580 (MH^ ) 

«?H (400MHz. CDC Is) :7.40 (2H. d) . 7.33 
(2H. d) . 7.29 (4H. m) . 7.22 (IH. m) . 7.1 

7 (IH. dd) . 6.77 (2H. m) . 6.66 (IH. s ) . 
5.00 (IH. s) . 3.90 (IH. d) . 3.20 (IH. 

d) . 2.70 (IH. d) . 2.58 (3H. m) . 2.00 (2 
H. m) . 1.08 (6H. 2xd ) . 0.97 (9H. s ) . 0.1 

8 (6H. s) , 

( 2R. 5 S) - 1 -^Vi^)V-A - ( (R) - 1 - 
( 3- [ 1 - (tert-:/-f/l-) - 1 , 1 -v-'^-f/l-S^'J 
:t^^^y^x^;U) -1-4- [2- ( 1 , 1, 1- 
m;<^;U^U;l/) xh- l ->f ^x^/l/^^f- 

[0351] 
[^bl 2 7] 



TBDMS 




[0352] ^-'X^/l/T $ > ( 50m 1 ) ^C^MW: I 

^coit^^^ (4.0s) . (hV^i-A^'^Vji-) r-^i-u 

•y (1.17m 1 ) . H^jtJi^ ( I ) (19m g ) ^Ut^^bf 

( mj:7x— /ud-.x:?-^ y) yN-^^^v?^ (II) (i40 



mn^L. ^hAtfz^mmi^m^^m (Mgso^) ^^i: 
xn^^Tm^^-\ifz. ^<7mm'ki^'):hy}vxcnf]'7 

^ ^ o V h ^5'"^ >f - 13 J; 0 ^ia?^m ( 100/0 -90/10 

^^nm^. 2.24gi: t-C#^^o 
m/z : 597 (MH*) 

5h (400MHz. CDC I3) : 7.36 (4H. m) . 7.23 
(4H. m) . 7.19 (IH. m) . 7.14 (IH. dd) . 

6.77 (IH. d) . 6.72 (IH. d) . 6.62 (IH. 

s) . 5.02 (IH. s) . 3.88 (IH. d) . 3.18 (1 

H. d) . 2.68 (IH. d) . 2.54 (3H. m) . 1.% 
(2H. m) . 1.05 (6H. 2xd) . 0.92 (9H. s ) . 

0.22 (6H, s ) . 0.14 (6H. s ) <. 

I^^l 5 

(2R. 5S) - \-^W)V-A- [ (R) -1- 
(3- [ 1 - (tert-y^;lx) -1,1 -V^^lVi^^) 

:t^i^:7x-;u) -1- (4-xh-i ->f-/i^7 
x^;U) -2. 5-5^^^;V^^''fbKob°7 

[03 53] 
[^bl2 8] 



OTBDMS 




[03 54] ym.\t^ h U ^ A7j<?W?g (8m K IN ) ^ 

J—)V (10m 1 ) aUr-h^b (10m 
1 ) ^C^Wm\At^h(7:^\t^'i^ (2.24g) (nmrnzMM 

fzwmmm:^ (Mgso^) ^li:. m^^^-c^^ 

:7 >f-t: J; 0^ia^i^E^^ (95/5-60/40 '^>':S?>'/i^ 

isx^/w) ^fflv^TJ^ssL. ^(n\t^^n^m. 0. 

%gh tTf#!to 
m/z : 525 (MH*) 

Oh (400MHz. CDC I3) : 7.39 (4H. m) . 7.12 
-7.30 (6H. m) . 6.78 (IH. d) . 6.72 (IH. 
d) . 6.62 (IH. s ) . 5.04 (IH. s ) . 3.88 (1 

d) . 3.18 (IH. d) . 2.68 (IH. d ) . 2.55 
(3H. m) . 1.98 (2H. m) . 1.30 (IH. m) . 1.0 
6 (6H. 2xd) . 0.93 (9H. s ) . 0.14 (6H. 



(54) ^2 000-16984 (P2000-1YA) 



s) 

mm 



1 6 



( 2 R , 5 S ) 1 



(R) 



(3 



- [ 1 - (tert-:/^;u) -1,1 -y 




-1- [4 - {IH- 


1, 2, 3-h 




-2. 5-i^'^ 






[03 55] 




[^bl 2 9] 






IT3DMS 



[0 3 5 6] hU^^;Ui/U;l^ryK (5ml ) 

^1 5:^-^i7)^[:^j^ (688m g) (/)mm^mmm^[^Ti 

J: >)^iE^m (95/^5- 75/25 V/i^ggX^ 

;w) ^fflv^rwsst. 433mg 

Rf : 0.38 (75/^25 '<>'^>'/^®X^;U) 
m/^z : 568 (MH*) 

<?H (400MHz. CDC I3) :7.90 (IH. s) . 7.70 
(2H. d) . 7.50 (2H. d) . 7.18-7.28 (5H. 

m) . 7.15 (IH. dd ) . 6.80 (IH. d) . 6.73 (1 

H. d) . 6.68 (IH. s) , 5.08 (IH. s) . 3.89 
(IH. d) . 3.20 (IH. d) . 2.55-2.72 

m) . 2.00 (2H. m) . 1.08 2xd) . 0.92 (9 

s ) . 0.14 (6H. s ) , 

IlilMl 7 

i^T^it [2- (4- {4- [ (R) -1- [ (2S. 
5R) -4-OS^VU-2. ^-i^^'^^/Wv^-^fb Hp 
^^-J>-1—{)V^ -1- (3-bKP^i^:7x- 

:7xx;i^} -1 H-1 , 2, 
/w-i->f;u) xh^i^] ^^/u&i/^i^rWb [2- 

(4- {4- [ (R) -1 - [ ( 2 S, 5R)-4-< 

-1- {3-\z\^u^i^y y 
^;U}-2H-i, 2, 3-h'jrvVi^-l-^;i^) X 

[03 57] 
[^bl 30] 




[0 3 58] r^r^-^'J;^ (90m 1 ) ^<7>mui eco 

(3.50g) . 5-:/nt-3-:^^V^>':5'V- 
(0.968g) at/^^;^U'>A (2.55g) <7y^ 

(X3) -rffiffiti^c •^i?-l^r3t^i11^&MgS04t^m 

;UT^@fi?^tii (@^SI^x^;ux^^-^>. 2.5/7.5-1/ 
1. v/v) ^fflV^THS^L. N2Mft#:. 1.904g$:t# 

m/z : 538 (MH+ ) 

Rf 0.2 (Mx^/lz/^s^H^^. 25/75) 

(400MHz. CDC 1 3 ) 7.80 (IH. s ) . 7.70 

(2H. d) . 7.50 (2H. d) . 7.30-7.10 (6H. 
m) . 6.80 (IH. d) . 6.70 (2H. m) . 5.06 (1 
H. s ) . 4.65 (2H. m) . 4.25 (2H. s ) . 4.15 

(2H. m) . 3.90 (IH. d) . 3.22 (IH. d) . 2.8 
0-2.50 (4H. m) . 2.05 (2H. m) . 1.10 (6H. 
m) « 

m/z : 538 (MH*) 

Rf 0.1 (g^ggX^/U/^^tf:^. 25/75) 

5-H (400MHz. CDC I3) : 7.80 (IH. s) . 7.75 

(2H. d) . 7.50 (2H. d) . 7.35-7.15 (6H. 
m) . 6.80 (IH. d) . 6.70 (2H. m) . 5.05 (1 
H. s ) . 4.60 (2H. m) . 4.25 (2H. s ) . 4.05 

(2H. m) . 3.90 (IH. d) . 3.25 (IH. d) . 2.7 
5-2.55 (4H. m) . 2.05 (2H. m) . 1.10 (6H. 
m) , 
1^18 

4->-ry- [ (R) -a- (2 (S) . 5 (R) -4 

-r'J;w-2. 3--J?^^}V-i-\^^^-J-}V) -3 

v_ 

[0359] 
[-(^13 1] 



N 




Mc' N 



OTBDMS 



(55) 92 000-16984 (P2000-1GA) 



[0360] hfVJ:y (800m I) ^CO {-) - (2 
R, 5S)-l-r'J;U 2, 5--J^^A\L°^y>'y 
(21. 6g) . ^>V'h'JrV'-;W (16.68g) m/4- 

CO ( 79 g <^^j£-r ^ Mit'^&t'^e . 8 g CO V ^' ^ ^ 

- - t/:: ) M^t 3 -tert- ^/u 

(2 X200ml ) ratijtJt, ^iy^\tf^i^^m^lm^mm 

(Na2S04) M^^-vm^^^X^m^^tz. 

>) ^fflv^Tff^L. mmcr^it-mi^A - [ (r) -a- 

(2 (S) , 5 (R) -A-r^)fV-2, 5-'Jy^^)V 

- 1 - e^^.^ ) - 3 - tert - y> »J 

m/x : 476 (MH^ ) 

Rf : 0.35 ( 90y^l0/2 ; ^^"^-^XS^X^yU/yx^ 

UMie : 72.26; 8.78; 8.09, C29H41N3 
OS i . 3/1 OPKxf-;HiC. 72.23 ; 8.71 ; 
N. 8.37%^^iR-ri>o 

[a] D +22.9' (c=0.112. ;'<:5?y— yU) 
l^iSl 9 

[03 6 1] 

[^Ll 3 2] 




[0 3 64] hf]^X.y (150ml ) ^COMUS CO^t-^^^ 
(10.2g) . ^yYhVTy'-Il^ (5.95s) m/'A-iy 
Ty'<:.>Xr;Uxt h' (6.55g) iOi^^. 3i?sftTr. 



[ 0 3 6 2 ] 7j< (75m 1 ) f^<Dmm^i~hV (35 
g) aUtSBgt h'n^i^/UT^V (10.97g) comm^ 
^^y-)]^ (150ml ) ^lOtHMl 8*^^^>c7)^t;^ (10 
s ) cOiW?^t-?i?Tt:r J: O^JnL. ^co^m^^mmm. 

nviM^y (2x200m 1 ) T'ttmt. ^h-tfz^mi^ 

m^^m (Na2so4) M^^Tm^^-\tx^'m 

^-tti. ^(mm~kl^^)iif)VX(r}tiv2x^x:i^vyy 
7 -f-tC:J: O^ia^^ffi (97/^3X0.5-97/3/1 -J^Vi 

Rf : 0.39 (90/10/2 V^xixi^^y / J—)V/ 
m/z : 395 (MH+) 

[«]d +24.00 (c =0.110, y^^J—)V) 

(300MHz, CDC I3) : 7.54 (2H, d ) , 7.46 
(2H. d) . 7.16 (IH. dd) . 6.69 (2H, 2x 
d) , 6.59 (IH, s ) , 5.88 (IH, m) , 5.16 (3 

m) , 4.83 (2H, s ) , 3.38 (IH, dd) , 2.87 
(2H. m) . 2.46-2.68 (3H. m) . 2.14 (IH. d 
d) . 1.94 (IH. dd) . 1.16 (3H. d) . 1.00 (3 
H. d) . 
I^^2 0 

[ (R) -1- (2S. 5R) -2. 3-V:^^)V-A 

-^yi/)V- 1 -tf^5>^~;u- 1 - ( 3 - (tert-:/ 

— Y'))Vmj^ [(S)-1-(2S, 5R)-2, 5- 

y^+;i. -4-^yi»- 1 1 - (3 

- (tert-:/^;Wi^';?<^;U>-'J;V) :^^i^7xr:;U) > 

[0363] 
[^bl33] 




OTBS 



\^\zmS^^^. xh^t Hn:7^> (lOOm 1 ) fficO (2 



(56) 92 000-16984 (P2000-1RA) 



7K?WM^Mtx^;l^ (2x) Tmi^lfz. ^h-^fz 

fz. 17.38go 
m/z : 526 (MH+) 
Rf : 0.62 (3/1 ^^^r^^V/g^^Xl^;!^ ) 
mz. S-i^TX'rl-:^^~hMMmii^Lfz 
m/z : 526 (MH+ ) 
Rf : 0.53 (3/1 ^^^f>/PitX^;^ ) 
2 1 



2.61 g. 



[0365] 
Utl 34] 




[0366] mm^it^'m^ . 2 0 :fy>i^<7)it^m^ 

mi\ mmi 9i>ZBm^ti^hcoi^zmM-thi7m^m\^^ 
xmmLfz. 

m/x : 445 (MHO 

<?H (300MHz. CDC I3) : 7.48 m) . 7.24 

(5H. m) . 7.12 (IH. m) . 6.54- 6.72 ( 3H. 

m) . 5.05 (IH. m) . 4.87 (IH. b r s ) . 3.94 
(IH. d) . 3.20 (IH. d) . 2.52- 2.74 ( 4H. 

m) . 2.01 (2H. m) . 1.10 (3H. d ) . 1.02 (3 
d) , 

[0367] 

[^Ll 3 5] 

Me 

[0 3 68] 2- (4-^^^>'Xr5 K) -1, 3- 
-J:^^'^'yl^ (4.5g) ^-J:>t^^)Vit-)VJ^T^ ¥ (70m 




1 ) ^c^3-yu^^mt:j^^)v (4.2g) c^Mimzm 
mnLfz. nmm.-h\.z:z<7^n^m'^y\i.h'j'7uu^s 

iUM (2N?^?i$40m 1 ) ^-J^UU?i^^y (40m 1 ) ^ 

(^•ico^mcomm^zmML. ^comm^m^x-im^ 

W^Lfz. V^^^mL. ym^'J^uu:^^^^ (2X50 
m 1 ) -Xm^LfZ. ^ib^fZ^mm^tl^m (Naj 

SO4) ^-ti:. M^^xm^^'^xmk^'^fz. ^<m. 

Rf :0.51 (98/2 yiJ'nn;< V/^ 5^ ;U) 
m/z : 262 (MHM 

Oh (400MHz. CDC I3) : 10.10 (IH. s ) . 8.2 
8 (IH. s ) . 8.20 (2H. d) . 7.98 (2H. d ) . 4. 
48 (2H. q) . 1.45 (3H. t ) „ 

mmm 2 3 

2- (4-7^;w^;u:7x^;U') -1. 3-^rv7u-4 



[0369] 
[^bl36] 




[0370] ^H^O^tl'^t^Sr . 2 - ( 4 VXT 
5H)-l. 3-y:^^-«f^vst/4-:/n^:r-fehS^ 

mizi^-^xmrnh. ^2%ayumx%fz. 

Rf : 0.55 (50/50 '^^-•f >/S^itX^/U) 
m/ z : 276 (MHM 

(^H (300MHz. CDC 1 3 ) : 10.05 (IH. s ). 8.1 
3 (2H. d) . 7.95 (2H. d) . 7.32 (IH. s ) . 4. 
24 (2H. q ) . 3.96 (2H. s ) . 1.30 (3H. t ) , 
1^24 

( + ) -2 - {4- [ (R) -1- [ (2S. 5R) - 
4-TU;l— 2. 5--J^^)V^^^yzYu\^y-Jy- 
l->f;P] -1- (3 - [1- (tert-7'^;l^) -1. 

[0371] 
[-fbl37] 



(57) ^2 000-16984 (P2000-1 Wt 




[0372] ±$mcOi\:^!m^ . W4 l^zMm^ixt i> 

(Dizmm-hirmzx*). mm2 2co^t^ (log) . 

h U rV-;U (4.6g) . mf^ (-) - (2R, 
5S) -l-rU7U-2, 5-i^'j^^;Wb'^^y> (5. 

Rf :0.14 (98/2 i^':^ nn^ ^ 
m/^z : 606 (MH+ ) 

[a] D +11.37 (c-0.127 ^^7— /L-) 
Oh (400MHz. CDC I3) :8.13 (IH. s ) . 7.93 

(2H. d) . 7.54 (2H. d) . 7.19 (IH. dd) . 
6.81 (IH. d) . 6.76 (IH. d) . 6.64 (IH. 
s) . 5.88 (IH, m) . 5.18 m ) . 4.44 (2 

q) . 3.37 (IH. m) . 2.84 (IH. m) . 2.92 

(2H. m) . 2.50 (IH. m) . 2.16 (IH. m) . 1.9 
2 (IH. m) . 1.44 (3H. t ) . 1.10 (3H. d ) . 0. 
98 (12H. m) . 0.17 (6H. s ) , 

mm2 5 

2- ( 2- {4- [ (R) - 1 - [ ( 2 S. 5R) -4 

-ru;u-2, 5-'J^i-/u^^-^^Yut:yiyy-i 

->f;U] -1- (3- [1- (tert-T^^;!^) -1, 1 

fl) - 1 . 3-f'rvVU-4-^7i^) i^^x^;w 
[0373] 
[^bl 38] 

OTBDMS 




[0374] ±imcOit-^^. mm2 33&-/oCO^b^ 

(-)-(2R, 5S) -i-r'J;u-2, S-i^' 
^ -jy . < W h 'J r V'-;W&lfl^^L 3 -te 

Rf :0.33 (95/5 nn;< ^ y — 

m/z : 620 (MH+ ) 

(400MHz. CDC I3 ) : 7.85 (2H. d ) . 7.52 
(2H. d) . 7.28 (2H. m) . 6.81 (IH. d ) . 6.7 



6 (IH. d) . 6.66 (IH. s ) . 5.88 (IH. m) . 5. 
17 {3H. m) . 4.22 (2H. q) . 3.90 (2H. s ) . 
3.36 (IH. dd) . 2.85 (2H. ra ) . 2.61 (2H. 
m) . 2.50 (IH. m) . 2.15 (IH. m) . 1.92 (1 
H. m) . 1.30 (3H. t ) . 1.19 (3H. d) . 0.98 
(12H. m) . 0.18 (6H. s) , 

mm2 6 

( + ) - 3- ( (R) -1- [ (2S, 5R) -4-r 



;U] -1-4- [4- (bHP^i^><^;W) -1.3- 
^rV/l— 2-^;U] 7xrL;u^^;u) :7x~;P[l- 

(tert-y^;b) -1.1 -j^^pi^/Uy-'J/U] X-t-/!^ 

[0375] 

[-fbl 39] 

/T^S CTTBDMS 




[0376] ±mcOit^m^^ THFct3i7)L i A 1 HSr 

m^^^^tizx^. mm2 4(Dit^m^m7t'r^:ititz 

m/z : 564 (MHM 
[a]D +8.84 (c=0.120 

(300MHz. CDC I3) : 7.87 (2H. d) . 7.51 
(2H. d) . 7.18 (2H. m) . 6.78 (2H. 2xd) . 
6.63 (IH. s ) . 5.89 (IH. m ) . 5.18 (3H. 
m) . 4.80 (2H. d) . 3.37 (IH. m) . 2.85 (2 
H. m) . 2.60 (2H. m) . 2.50 (IH. m) . 2.30 
(IH. t) . 2.17 (IH. m) . 1.93 (IH. m ) . 1.1 
8 (3H. d ) . 0.96 (12H. m) . 0.16 (6H. s ) , 
i^^2 7 



3-((R)-l-[(2S, 5R) 
2, S-i^X^/l^^^-^b h'nb 



1-4- [4- (bh'p^^xf-;U) -1 . 3-^rV 
;l—2->f;W] 7xr:;u^^;u) :7x~;W [1- (tert 



[0377] 
[-(1:140] 




[0378] ±$^^co^\:^m^ . mm26 i^zmm^ti^^ 
hcoizmu't^iimi.zx^. mm2 5ioit^^^m^^x 



(58) 92000-16984 (P2000-1BTA) 



mXz : 578 (MH+ ) 

<5h (400MHz. CDC I3 ) : 7.85 d ) . 7.53 

(2H. d) . 7.18 (IH, dd) , 6.95 (IH. s ) . 

6.80 (IH. d) . 6.76 (IH. d) . 6.66 (IH. 

s) . 5.88 (IH. m) . 5.17 {3H. m ) . 4.00 (2 

H. q) . 3.48 (IH. m) . 3.36 (IH. dd) . 3.04 
(2H. m) , 2.87 (2H. m) . 2.62 (2H, m) . 2.5 

0 (IH. m) . 2.17 (IH. m) . 1.93 (IH. m) . 1. 

20 (3H. d) . 0.98 (3H. d) , 

iffiSS2 8 

( + ) -2- {4- [ (R) -1- [ (2S. 5R)- 
4-r'J;U-2. 5-i^'p<^;W^^r1^b K^?b°5>>>- 
l->f;U] -1- (3- [1- (t&rt-f^JV) -1. 

[0379] 
C-fl:l4 1] 

O. ^5 OTBDMS 



nb°^>>>- 1 ->f ;U] -1- (3 - [1- (tert-:^ 




[0 3 80] rmit-^y^y (e.sg) tr'j^uvi^:^ 

> (50m 1 ) 41(^13^2 ecOit^ (1.8g ) COm&iZ 
X^-^Jf^^r/Urf^-b/U (Arbocel) (D^^^^y KSrMLT^ria 



L. ^^:>^l>i^'i^nn;^^y (200ml ) 



^'m. 960m s^#/-, 

Rf : 0.41 (50/50 MgXf>;UX^^1?-y ) 
m/z. : 562 (MH+ ) 
[alp +9.35 ( c =0.113 

<?H (40CMHZ. CDC I3) : 10.10 (IH. s ) . 8.1 
5 (IH. s) . 7.90 (2H. d) . 7.56 (2H. d ) . 7. 
19 (IH. dd) . 6.78 (2H. m) . 6.64 (IH. 
s) . 5.86 (IH. m) . 5.18 (3H. m) . 3.37 (1 

m) . 2.83 (2H. m) . 2.60 (3H. m> . 2.18 
(IH. m) . 1.93 (IH. m) . 1.20 (3H. d) . 1.9 
7 (12H. m) . 0.15 s ) . 

mMB. ■ 68.10: 7.76; 7.40. C32H43N3 
02SSi{±C. 68.41; 7.71; 7.48%^^^ 
^« 

2 9 

(2 




( + ) -2- [2 



{4- [ (R) -1- [ (2 



[0382] 7KS^thUr-bh^i^d-.^S'^h'J^Z. 
(498m g) ^r^r^-^^J;^ (40ml ) ^C0m^2S 
tf^^CO^t^m (660m g) RX/m^yV i^yx.i-Jl'X.X 

(i97mg) <nmm\,zmh\iL. ^-^o^iici^^^^a-ci 
mmmnLti^ -o^^jr^^Mgx^/ufciasiM^®? 

W'^i^U:^yj^V^:^^^:^n'7h^'yy (70/30 

X2 /v^^fv/Mtx^/u/yx^/ur^v) (,zxK)m 

Rf : 0.18 (70/30/2 ^^-i^V/plgX^/U/i^Xf- 

m/z : 649 (MH+) 
[aJc +15.61 (c =0.083 

5h (400MHz. CDC I3) : 7.87 (2H. d) . 7.52 
(2H. d) . 7.20 (IH. dd) . 7.10 (IH. s ) . 

6.82 (IH. d) . 6.76 (IH. d) . 6.65 (IH. 

s ) . 5.88 (IH. m) . 5.18 (3H. m) . 4.20 (2 

H. q ) . 4.00 (2H. s ) . 3.52 (2H. s ) . 3.38 
(IH. m) . 2.89 (2H. m) . 2.64 (2H. m) . 2.5 

2 (IH. m) . 2.18 (IH. m) . 1.94 (IH. m) . 1. 

30 (3H. t ) . 1.10 (3H. d) . 0.98 (12H. m) . 

0.18 (6H. s ) „ 

mMM: C. 66.14 ; H. 8.11 ; N. 8.57. C36H52N4 
OsSSitiC. 66.63; 8.08; 8.63%S:^^ 

mmso 

( + )- 2-[[2-(2-{4-[(R)-l- 
[ (2S. 5R) -4-rU;U] -2. 5--J^^)i^^ 
^-TbHotr^yy-l-H^/l^] -1- (3 - [1- 

(tert-y j-jv) -1. 1 -y^^;u>^U;i^] :t^i^y 
>f;i^) x-^/u] (.?t^;w) r^ypi^xf-zu 

[0383] 
[^L143] 



S. 5R) -4-rU;U-2. 5->^';><^;l^^^-9-b H 



(59) 92 000-16984 (P2000-1A) 



Me-N, 



[0384] 




T3DMS 



Rf : 0.27 (95/5 >-'i^aa^ ^ ^ 
[a] D +7.0' (c=0.13. 

dji (400MHz. CDC I3) :7.8rr (2H. d) . 7.52 
(2H. d) , 7.19 (2H. m) . 6.82 (IH. d ) . 6.7 

6 (IH. d) . 6.66 (IH. s ) . 5. 89 (IH . m ) . 5. 

20 (3H. m) . 4.20 (2H. q) . 3.96 (2H. s ) . 

3.39 (3H. m) . 2.86 (IH. m) . 2.62 (2H. 

m) . 2.50 (3H. s ) . 2-18 (IH. m ) . 1.94 (1 

H. m) . 1.30 (3H. t ) . 1.20 <3H. d) . 1.10 
(12H. m) . 0.18 (6H. s ) . 

mm3 1 

2-4- [ (R) -1- [ (2S, 5S)-2. 5-^ 
^^;UA.c3r^fhHPe^5^'V-l-^;U] -1- (3- 

h Ha^>^:7j:~;U) ^^/U] :7ji~;l— 1. 3-^r 

[0385] 
[^t;l44] 



Me 




[0386] h U X ihVy ^y) n 

-J'^M. ( I ) (1.04g) SrT-feh — h U;l^ (240m 1 ) 

m/y\<^ (60m 1 ) ^(r>mwm3 Koit^m (5.51s) co 

izmuLtz. ^M\mm.'hf,z:ia)^MS:^mi:'Ji^uu^ 
^> (2x3oom 1 ) -cfflEtit. ^^ti^^[im^im^^ 

^ (Na2S04) ;^iir. M^^xmt^^X^m^^ 

— tcj; O^lE^Wtii (90x^10-83/17 V^xivi^ ^ y/ 

4.26gi: tT#/:r, 
Rf :0.34 (85/15 V^x^^y^ 9 V / ^ "9 J —}V) 

(400MHz. CDC I3) :8.14 (IH. s ) . 7.92 
(2H. d) . 7.50 (2H. d) . 7.20 (IH. dd) . 



6.79 (IH. d) . 6.70 (2H. m ) . 5.26 (IH. 
s ) . 4.45 (2H. q) . 3.04 (2H. m) . 2.74 (2 
H. m) . 2.60 (IH. m) . 1.88 (IH. m ) . 1.44 
(3H. t ) . 1.19 (3H. d) . 1.09 (3H. d) , 
W3 2 



2-4- [ (R) -1- [ (2S, 5S) - 2, 3-1^ 





1 


- 1 - ( 3- 






4 





[0387] 
[^t;14 5] 



£tO 




OTBZ>MS 



[0 388] mM<n\\L-^m^. iraM2 4*^^.^iL'^^ 

Rf : 0.10 (95/5/0.5 i^'^OU^ :?'>'/;>< ^ y—;!^/ 
m/z : 580 (MH*) 

5h (400MHz. CDC I3) : 7.86 (2H. d ). 7.52 
(2H. d) . 7.22 (IH. dd) . 7.18 (IH. s ) . 
6.79 (2H. m) . 6.61 (IH. s ) . 5.36 (IH. 
s) . 4.22 (2H. q) . 3.90 (2H. s ) . 2.94 (2 

H. m) . 2.62-2.76 (2H. m) . 2.38 (IH. m) . 

I. 62 (IH. m) . 1.30 (IH. m) . 1.20 (3H. 
d ) . 0.96 (12H. m) . 0.17 (6H. s ) , 

2- {4- [ (R) -1- [ (2S, 5R) -4-Tp 
bVl/-2. 5-i>/-^;U>\^'«^bHae5xy-l--^ 
A] - 1 - ( 3- [ 1 - (tert-y>;t^) - 1 , 

1 . 3 -^rV}V-A-ii)Vif-ymx.^)V 

[0389] 

[^bl46] 

EtO 



OTBDMS 



Me 

[0390] ^ncoit^^. mm3 2cDit^^'m^m 
v\ mmm4 a \,zttm^i\h \jo:>\iz%m'hmmz'^-> 

Rf : 0.32 (@I^X^;U/^df->^>) 



(60) 92 000-16984 (P2000-1A) 



m/z : 622 (MH* ) 

d?H (300MHz. CDC I3 ) : 7.84 (2H. d 7.52 
(2H. d) . 7.18 (2H. m) . 6.82 (IH. d ) . 6.7 

5 (IH. d) . 6.69 (IH, s ) , 5.14 (IH. s ) . 4. 

22 (2H. q ) . 3.88 (2H, s ) . 2.84 (IH. m ) . 

2.47-2.72 (4H. m) . 2.19 {2H. m) . 1.94 (1 

H. m) . 1.47 (2H. m) . 1.29 d) . 1.18 

(3H. d) . 0.98 (9H. s ) . 0.88 (3H. t ) . 0.1 

8 (6H. s) o 

2- {4- [ (R) -1- [ (2S. 5R)-4-^> 
5->^'.^^;b^^'9-bKob°7v^>-l->f 
-1- (3- [1- (tert-y^;W) -1. \--J 
;<^;Ui^'j;U] x.:::~}V) p<f';l-] 7x— - 

[0391] 

t ^JL JL>. iL 

OTBDMS 



yt^^m^ Lfz ) 3 -tert- fi~)V-J^ ^JVi^ 'J }V 
y (50m 1 ) ^cnmW:2 3t^^(^it^^ (4.65g) <7y<% 




[0392] m^cr^it-^m^. wms 2i)-^<^b^mn. 

Rf :0.81 (95X5 5/':?' nn^:^' 
m/z : 670 (MH+ ) 

Oh (300MHz. CDC I3) : 7.84 (2H. d) . 7.50 
(2H. d) . 7.15-7.32 (7H. m) . 6.84 (IH. 
d) . 6.74 (2H. m) . 5.06 (IH. s ) . 4.21 (2 
H. q) . 3.88 (2H. s) . 3.24 (IH. d) . 2.58- 
2.77 (4H. m) . 2.05 (2H. m) . 1.29 (3H. 
t ) . 1.10 (6H. 2xd) . 0.97 (9H. s ) . 0.18 (6 
H. s ) , 

mm3 5 



2-(2-{4-[(3-[l - (tert-:/^;U) - 
1. l-i^^^^;Vi^'J;W] :t'¥i^7x-;l-) (bKP^ 

i^) :7x::i;i^} - i. 3-^rvvi—4->f 

[0393] 

litlAS] 




OTBDMS 

[0394] r-hy^^ny^y (65m 1 ) f^CO (15.7 
8 g COm-r -6 . 2 g CO V A ^ - - >- 



(-78°C) l,zmri>:^XKimMLfz. 

mmnmMrf. -i^-cxs^m. <^v^r^^T'$^tci8 

mttz. i[^^^mLX7i<m^mmx.^^^xmitiL. -^i? 
^rz^m^w,m^^m (Mgso*) ^^t. M^^xm 
^^"tx^m-^-^rz. ^omn^i^'^)tiy)vx<ntj'72^ 

^o^hi^'^:7-f-t;rJ:»3^ffi?Slffi (80/20 -65/35 

1.83g^f|/i. 
Rf : 0.23 (95/5 V'^'avx}*^^^/ J—JV) 
5-H (400MHz. DMSO-dg) : 7.82 (2H. d) . 
7.46 (2H. d) . 7.18 (IH. dd) . 6.97 (IH. 
d ) . 6.87 (IH. s ) . 6.68 (IH. d) . 5.97 (1 

s ) . 5.69 (IH. s ) . 4.12 (2H. q ) . 3.84 
(2H. s) . 1.18 (3H. t) . 0.90 (9H. s) . 0.1 
4 (6H. s ) o 
ii^3 6 

2-{4-[(3-[l - (tert-:rf-;l^) -1,1- 
i^'^^/Ui^'J/l^] :t^>-:7x::i;U) (bHP^i^)>{^ 
;U] :7j:X;W} -1. 3-^ry;u-4-;»;U;KvBgx 

[0395] 

[^1:149] 
o 



EtO 




OTBDMS 



[0396] ^U<^\Y.-^^^^ . 111^2 2*-^cO-fl:'^^ 

xmm.L. ^^%<7^wx%fz. 

R f : 0 . 50 ( 50/50 g^SgX^;l//'s^'9->" ) 

m/z : 469 (M+ ) 

Oh (400MHz. DMSO-dg) : 8.52 (IH. s ) . 
7.90 (2H. d) . 7.50 (2H. d) . 7.17 (IH. d 
d) . 6.98 (IH. d) . 6.87 (IH. s) . 6.67 (1 

H. d ) . 6.00 (IH. s ) . 5.72 (IH. s ) . 4.33 
(2H. q) . 1.32 (3H. t) . 0.91 (9H. s) . 0.1 

4 (6H. s ) . 
1^8^37 

2-(2-{4-[(3-[l - (tert-:r^;l^) - 

I, \--J^^}Vl^\)}V^^^l^y :l^jv) (^qp) 

-1. 3-f-rvVU-4--^7U) p 

[0397] 
[^Ll 5 0] 



(61) 92 000-16984 (P2000-1ZA) 




OTBDMS 



[0 3 98] N-X^;U>-M VrnbVl^r^> (1.6m 

1 ) Rx/^itM ^ y:^ji^t^^^u (O.Sm 1 ) 

(30m 1 ) ^comM3 5i)^hC0^t-^ (1.83g ) 
m/Z : 503 (MH+) 

(^H (BOOMHz. DMSO-dg) ;7.92(2H. d). 
7.56 (3H. m) . 7.25 (IH. dd) . 7.07 (IH. 
d) . 6.93 (IH. s ) . 6.78 (IH. d ) . 6.54 (1 

s ) . 4.10 q) . 3.87 (2H. s ) . 1.18 

(3H. t ) . 0.90 (9H. s ) . 0.14 (6H. s ) , 

2- {4- [ (3- [1- (tert-yf-;!^) -1, 1- 

:7j:~;U} -1. 3-^rvVW-4-;iiy;U;n>Bgx^;U 



[0399] 
[^bl 5 1] 



ElO 




OTBDMS 



[04 0 0] (l.?7m 1 ) ^ h;Uxy (35 

m 1 ) ^cr^mms et^^init'^m (3.4g ) <7ym^sm 
fM-^t;. ^coK}BU-^m^Mm^x'm^^^xmk^ 

^-t^J;»9^Sd^m (93X7-85X15 ^^^y^WM 

Rf : 0.39 ( 80X20 VXa^SlXf-;!^) 

(300MHz. CDC I3) :8.16 (IH. s ) . 8.00 
(2H. d) . 7.50 (2H. d) . 7.21 (IH. dd) . 
6.98 (IH. d) . 6.92 (IH. s ) . 6.80 (IH. 
d) . 6.08 (IH. s) . 4.45 (2H. q) . 1.44 (3 
H. t ) . 0.98 (9H. s ) . 0.20 (6H. s ) , 

tm3 9 

(8aR) ^;Uh HPh°00 [ 1 , 2-a]b'^y>- 
4-'J:^y 
[04 0 1] 
[^bl 52] 




[ 0 4 0 2 ] b° U i» (2. 5m 1 ) S.^/^-fb^i-^/U (2 
2.5ml ) ^i^:^n\=t^^yt^coN-y^\=i^.fUi^'V>' 

f^m^wLfz. ^com^-^m^m.^i,z}^niLx (r) 

nuy (30.5g) Srfflnt. -eoRJ^it^JlSrll-^SrrT 

^riat. ^i^^^yi<.xmBLx^m^'^fz. :imm 

^X:$?y-;W (330m 1 ) m/'J^uu^^y (250m 
1 ) t;:®?^^^^:. b H^i^V^K^PlSs (26.5m 1 ) 

Lti. :icom.mm^^m.^xismmtmLxiFmL. 

^commMmf^xm^-^-^xnm^^tfz. ^comn^ 
x^y-;w^^^jgH^B^bL. mmcoit^m. 26.05g^# 

Oh (300MHz. DMSO-dg ) : 8.07 (IH. s ) . 
3.92-4.14 (2H. m) . 3.26-3.55 (3H. m) . 2.09 
(IH. m) . 1.66-1.89 ( 3H. m) <, 
»4Q 

(8aR) ^/l^bFPb'OP [1 , 2-a] b°7>^V 

[0403] 

[^bl 53] 

H 



[04 04] 7j<S^br;U$-^A>J^'^7A (130m 1 . 

r-h^b ]^};jy^yfp(,zm) Srv^h^b ]^uy^y (8 

00m 1 ) f^comm3 9t^^cr,^t-^<!i^ (lOg) coMmzW. 

com-^m^O'CI^Z^^^L. xh^bHn75V7lQW?g (8 
Om 1 . 20%) ^WC^mcO^^'^^tm^^tihXd 

^mmxmmtfz. mz. ^miti- h v ^ 2:.7mm (33 

m 1 . 5N) . <XV^-C7|< (117m 1 ) ^mML. ^COU^ 

x^;Wx-7^;^-C+^t-gfe?f Lit. ^m^^mL. ^ 

m^^m (Na2so4) ^-ti:. M^^xmm^xm 

mXz : 127 (MH*) 

mm4 1 

(3S. 8aS) -3-;><^;U^;UbHPbPP [1, 
2 — a ] \z^i^y 
[0405] 
[^bl 54] 



(62) ^2 000-16984 (P2 0 0 0-l^iil 



6* 



H 

Ns. .Me 



J 



HCl 



[04 0 6] 7ic^^[:r;U$~^A»J^^A (978m g) 
^i/X^;l/X— 7^/1/ (30ml ) ^cr^i^^u- (D-Al 

a-Pro) (2g) c^rmmzmML. ^co^im^M 

(2.7m 1 ) . iX\i^'C7i<.mti'hV^M.yi<mm (6.6m 
1 . 5N) . ^i^iZ>H (23.5ml ) Sr»L. ^COiU,^ 

Puf : 0.14 (93/7^^1 -J^UU:A9>/^^ J—)V/7\i. 
m/z : 141 (MH+ ) 

2- (2- {4- [ (4-rU/Ub°^7>-V) (3- 
[ 1 - (tert-:7^^;l-) -1,1 -x^^;l^>-'J;l/] :t 

^>-:7 3:x;u) 73:-7U} -1, 

-4-^;U) B^figx^;w 
[0407] 
[^bl 5 5] 




OIBDMS 



[04 0 8] r-t h^hU/l/ (20m 1 ) ^C0Wm:3 7t>^ 
^COit^'^U (1.91s) . 1 -T'J/l-e^^^/y (0.96 

g ) ai/"S^Bi!^ h u ^ A ( 0. % g ) co.^M^^ji?rr 

cO:^'yA^\:i^h^^y ^-(,Z^*)mmii^ {15/75- 

50-50 ^^^y/imx-i-fv) ^m\^xnmL. 

m/x : 592 (MH*) 

dg (400MHz. DMSO-de) :7.81(2H. d). 
7.49 (3H. m) . 7.15 (IH. dd) . 6.98 (IH. 
d) . 6.94 (IH. s ) . 6.65 (IH. d ) . 5.77 (1 

m) . 5.06-5.17 m) . 4.30 (IH. s ) . 

4.11 (2H. q) . 3.83 (2H. s ) . 2.92 (2H. 
d) . 2.28-2.42 (8H. m) . 1.18 (3H. t ) . 0.90 
(9H. s ) . 0.14 (6H. s ) , 

mm4 3 



[0409] 
[^bl 56] 



H 

[04 10] ^*iT-h^t h'n:7^y (75m 1 ) ^(D4 

-3-HS,i.#sg (i4.88g) commmi^zWiit'j^i~/i^ 

(6.12m 1 ) Sr^S^H^TTi^TtciJ; 0»t 

fe. z<7)m.fm^^mcrxmmmLfzik. 

^> (20m 1 ) \,zm^L. >f^uu?(^y (100m 1 ) 

f^co^ uAw^ u -j-^j^<7)mmm^zm\!i vtz. 

fz. ^^tT'c^^'^Jf^g^i^X-^/U'X— r/V (250ml ) T# 
^L. T)l:!r^-^JlC0^^mLX^^ALfz. r^S^lglET 

xm^^-^. ^c7^nm^m^^i-'i^uu^ip>xiuiii~r 
ixmmco^t-^^^j^^mi^ (ii.33g) ttxmz. 

Rf 0.85 i-J:^rtn;<^yy^^y—f]^^ 98/2. v/ 

V) . 

5-H (300MHz. CDC I3) 9.98 (IH. s ) . 7.90 
(2H. d) . 7.55 (2H. d) . 
1^4 4 

(2R. 5S) -l-Oy;U-4- [ (R) -1- 
(4-3"-H:7x-;U) -1- (3- [1- (tert-y 

^;l-)-l, l-i^><^;Ui^U;v] ?j-^i^7x-;u) > 

f-A] -2, 5-y;^f-;U^^-*f b KPb°t?>->^ 
[04 11] 
[^bl 57] 



CTBDMS 




[0412] ^sd^coit-^^. mm4 (,ZsS.m^ti^ i 

h V rY—f]^RX/mit S - tert - T'^/W i^'^ 

>'^jjvif=^i^'7i^:^>'^M.^m\i^xmmL. mmco^^ 
m^mtLxnti. 

Rf 0.2 (S^ftX^/U/^y^y. 1X30. v/v) . 
Oh (300MHz. CDC I3) : 7.60 (2H. d) . 7.30 
-7.10 (9H. m) . 6.75 (2H. t ) . 6.65 (IH. 
s ) . 5.05 (IH. s ) . 3.90 (IH. d) . 3.20 (1 
H. d) . 2.70 (IH. d) . 2.60 (3H. m) . 2.00 
(2H. m) . 1.10 (6H. d) . 0.97 (9H. s ) . 0.2 
0 (6H. s ) o 



(63) 92 000-16984 (P2000-1A) 



llilM4 5 

[04 13] 
iitl 583 




(4.og) 



[04 143 JS-fkhU^/U (9.02g) ^b-'J^V (90m 
1 ) ttic7)4-:rnqEhr^V— ;P (4.24g) ^tX4-y^ 

^;br$ytfui^'y (0.711 g) (ntmmmizmuL 

LX^m (MgS04) ^ii:. MJETr^^^itJ'vio ^ 

<^nm^m^^^^^yxh/i^x.y (5/1. isom 1 ) 

(3.0g) &t#>^c„ 

(S-H (300MHz. CDC I3) 7.60 (IH. s ) , 7.40 
(IH. s ) . 7.30 (9H. m) . 7.20 (6H. m) , 

mm4 6 

4-(l. 1. l-hV:f^fl'XX) 

lH-e5V^-;u 

[04 153 
[^tl 5 93 




[04 16] tert-y^;WU^^A (5.5m 1 <7)^^-^ 

y^i.eMmm.) Stx-t-;!^ (30m 1 ) mj^f-h^yz k 

uyyy (30m 1 ) 4'C0iTO4 5i^^^<7)^m (2.34 

-wcTi.smmimL. m:hvy^ju:^x (2.1m 
1 ) ^mr^zx^mnLti. ^t^tzM^^. ^.^izm 

^t-Cmi^hm^ (expiring) ^/T-fe h y?&tC*3V^T 

A (4m 1 ) T'RJEE^ri^ih^-^. 7j< t >>'X^;^X-t-;^ 

X^/U/hUXf-ZVr^y (50X1/1. v/v ) 



Rf 0. 3 ( yXmkJ^.i'fVX h u x^;i^r s 

50/1/1. v/v) . 

(400MHz. CDC 1 3 ) : 7.60 (IH. s ) . 7.25 
(9H. m) . 7.15 (IH. s) . 7.10 (6H. m) . 1.4 
0 (6H. m) . 1.20 (6H. m) . 0.95 (6H. m) . 0. 
80 (9H. m) , 

^(2r!~5S) -1-^>>^7U-4- (R) -1- (3 
- [1- (tert-7'^/U) -1. l-i^'^f-ZUi^DyU] 
:^^i^7x^;l^) -1- [4- ( l-H)f-;u-iH- 
b°^V';l^-4->f;U) 7j:rL;U] ;><^;U-2. 5->^'>< 

[04 173 

[-fbieo] 



OTNXMS 




[04 183 B^^m (70mg) 2:r-feh-Ml7t' (55 
ml ) ^<7)mm4.4crtit-^ (2.6g) . mm4 6<7^^ 
(2.5g) . 10^^^"5i^V7A#«?^:^ Ulms) 

h 'J :7 x-zi^r/i^i^^ (34m g ) cofmmmzmw t 
mz. z^j^sm^^T/vzfymm^Tx^^ 
mzemmmLti. ::J'j^m/m^mmmm^tit: 

-^comm^mi^^z^^mL. ^^Tyzf^mnm-t^^tx 
i^^^uu^^ymfy^^ j—)v^myiLfz. m^m^^ 
\mL. pm^w&rxm^^^tfz. ^<^Mm^m^^ 

mW.:^i-)V/^y^y (l/io. v/v) ri^m'tl>x 
Mc^^t-^t^ (2.3g) 

Rf 0.25 (g^etX-^/U/^y^y. 1/10. v/v) , 
ojj {300MHz. CDC I3) : 7.90 (IH. s) . 7.60 
(IH. s ) . 7.40-7.10 (25H. m) . 6.80 (IH. 
d) . 6.65 (2H. d) . 5.05 (IH. s) . 3.85 (1 
H. d) . 3.20 (IH. d) . 2.80-2.50 (4H. m) . 
2.00 (2H. m) . 1.10 (6H. d) . 0.97 (9H. 
s ) . 0.20 (6H. s ) o 
1^8^4 8 

(2R. 5S) -l-^y-J)V-A- (R) -1- (3 
- [1- (tert-y^;l^) -1, l--J?^^)Vy'^)}V\ 
-1- [4- (lH-b°^VVl^-4- 

-ijv) :7x^;l/] ■?t^/w-2. 3--J?^^}V^^^'t,Y 

Pb°^i^> 
[04 19] 
[^bl6 1] 



(64) ^2 000-16984 (P2000-1A) 




[04 2 0] i^^^urs:?^:}^^ (20ml ) tp<Dim:4 7<D 
(2.5g) <?)^tc:i^'xf-;ux-7";u (9.9m 1 ) 

tpmm Hc 1 Sror;. ^#H^TT;»pL>t. .rco 

L:^o ^m^n^ (MgS04) ^i^rT^^iffiTT^^ 

Rf 0.2 (M^x^/U/^y^y. 1/1. v/v) 
(S-H (300MHz. CDC I3) : 7.85 (2H. s ) . 7.42 
(4H. s ) . 7.35-7.10 (6H. m) . 6.82 (IH. 
d) . 6.75 (2H. d) . 5.05 (IH. s ) . 3.90 (1 

d) . 3.23 (IH. d) . 2.80-2.50 (4H. m) . 
2.05 (2H. m) . 1.10 (6H. d) . 0.95 (9H. 
s ) . 0.20 (6H. s ) , 

mm4 9 

2- (4-4- [ (R) -1- [ (2S. 5R) -4- 

->f;U] -1- (3- [1- (tert-T^^;!^) -1, 1 
--J^^jUjyVfUl ^^i^:?xx;l^) 7xx;l^ 
-lH-h°^V';W-l-^;l^) mm^^Ji^ 

[04 2 1] 

[^bl 6 2] 



GTBDMS 



M«0' 



Me* N 



[0422] ±tm<Dit^ ^ . mm\ 7 ciM^ ti^ 

95/5. v/v) Ti§a^^ 

t. m-mcOit-"^^ (155mg) ^%fz. 

Rf 0.2 {i^'^uu?'^^y/^^ ^—}V^ 95/5. v/ 

v) „ 

<?H (300MHz. CDC I3) :7.a0 (IH. s ) . 7.70 



(IH. s) . 7.40 (4H. m) . 7.35-7.10 (6H. 
m) . 6.80 (IH. d) . 6.70 (2H. d) . 5.05 (1 
H. s ) . 3.95 (IH. d) . 3.80 (3H. s ) . 3.25 

(IH. s ) . 2.80-2.50 (4H. rn ) . 2.05 (2H. 
m) . 1.65 (IH. in) . 1.40 (IH. m) . 1.10 (6 
H. d) . 0.95 (9h. s) . 0.20 (6H. s ) , 

4-[(R)-l-[(2S, 5R) -A-^yJjV- 
2, 5-i^'^^;W^^-'^bHpe^>'V-l - 
1 - (3- [ 1 - (tert-r^^;U) -1.1 --J:A^}V 

[0423] 
[>ft;163] 



MeO 




OTBDMS 



[0424] ±i^^coit^^^. mm4 (.znm^tL^ h 

;UT-'t H {2.41g) . ^yV'hUrVWU (1.75g) . 

mc^t^^^^m (898m g) bLxmz. 

Rf 0.73 (i;^^'nn^:?>/i^'xf-;wx-x/i'. 95/ 

5. v/v) . 
m/z : 559 (MH*) 

mms 1 

4-[(R)-l-[(2S. 5R) 
1- (3-hHP^i^:?x-/l^) 

[0425] 
[>fLl64] 



Me ti 



[04 26] bH^i^'V^KIa^ (1.0m 1 ) 
;W (10m 1 ) 4ic7)|ISli^5 0c7)^[:'^J|^ (557mg) (Timm 



/25-90/10. v/v) "C^ait- 



(65) 92 000-16984 (P2 0 0 0-l^iil 



^mmm (240m g > t Lxntc. 



ilili 



0.43 (@^B$x^;u) 

z : 445 (MH+ ) 

^5 2 



[0427] 
[^bl 6 5] 



Me 



O H 



8.5 
. 7. 



[04 2 8] ^ig;^7U^A <6.84g) STT-th-hU/l- 
(100m 1 ) f^(D3^^fU^fi^M.^ (5.00g) . B^it 

xf-;u (5.l5g) co^^ffitc^Jaty::. ;i<7)^m^'^m^ 

^^M^i^ (4.84g) tLrnr^. 

Rf 0.46 , 
m/z : 196 (MNH4" ) o 

<?H (300MHz. CDC I3) : 10.09 (IH. s ) , 
3 (IH. d) . 8.31 (IH. d) . 8.08 (IH. d) 
63 (IH. d) . 4.43 q) . 1.43 (3H. 

t) . 

mmss 

3- [ (R) -1- [ (2S. 5R) -4-^Vi^71/- 
2. 5-i^^^^;V^^■^^bKPb°7i^':^-l-^;l^] - 
1- (3- [1- (tert-7^^;W) -1 , l-y^^;l/ 

[04 29] 

[^Ll 6 6] 

OTBDMS 



Me, 




(95/5. v/v) clWm-r-Si/U^y/l'T'^^^ 

(5.509s) i:L-C#J^Co 
Rf 0. 52 ( i^^ UU^ ^ >Xi^'Xf-;UX-x;U. 95/ 
5. v/v) o 
m/z : 573 (MHO . 
54 



3- [ (R) -1- [ (2S. 5R) -4-Oi^/l— 
2. 5-i>^';<^;l-^^-9-bHPh°^Sx'>--l ->f/l/] - 
1- (3-tb'P^>':7x::i;U) O^-fef y- 1 



[043 1] 
[-11:167] 



OH 




[0432] ^s^coit-^^. mm5 1 tciam^ixi) 

mg) i: tT^fCo 
Rf 0.46 (@^Sgx^;U) o 
m/z : 445 (MH+) , 
li^5 5 

[0433] 

[^1:16 8] 



(66) 92 000-16984 (P2000-1 Wt 



u u 



O Mc 



OH 



H n K 



[04 34] ^'fl:4-xh4r5^;^/um— yur-^j-y— ;u 

(729mg) (10m 1 ) 4^£^liM54 

CO^t^^ (726mg) &Z»Uxf>/l'r5> (0.91m 

Rf 0.79 (Mgx^;U) , 
rnXz : 729 (MHM , 
I1M5 6 

[04 3 5] 

[^bl 6 9] 




Oftfe 



jC J 



O .N..Me 
Me" ^N' 



[0436] ^^i^coit-^m^ . mm55 i^z^m^ti^ 

3-;^;l-7it"^i^^^;K>yM;V [Gazz. Chiin. Ital, 
117(9), 529-31, (1987)] t^i^mMLti. ^comM^m. 
If^^@^egx^;l/X^>^> (25X75-1/1. v/v ) T 
jgm-r ^ U ^ y;u-C^7);^7 ^ a ^ n v h :? -tc: J; 

±iB^t^!^cOiE^!|^^afelll^ (159m g) 

Rf 0.38 (X-T-ZU) , 
m/z : 769 (MH+) . 

[0437] 
[^bl7 0] 




Me N 




[04 38] y^nn;<^> (5ml ) fficOll^^S 1 CO 

^b^^^ (2oomg) (8 



(67) ^2 000-16984 ( P 2 0 0 0 - 1 JriH 



9m g 



) . l-bKn^S/<^-V'h'jry-;l (73m 
) . 1- (3 y^^;l/r^y7°ntVl^) 

^ H (104m g ) RV^N ;><^jV^jl':t. U 

y (0.17ml ) ^mMLfz. ^co^mft-^^m^Tis 
»9 i^ss t . iia-fb^io^^iBj ^ afem* ( 259m g > 

Rf 0.40 (S^'x^;Ux-x/U) , 
m/z : 607 (MH+) „ 

3-[(R)-l-[(2S, 5R) -4-^>-y;l— 
2. S-y^f-zV^^^fb Hob'^S^'v 1 -f - 



( 3 - [ 1- (tert-:/^;l-) 



1 -i^X^yu 



'J;u] :;j-^5/:7 jiii/u) Ai^vv^h'j;!^ 



[0439] 



OTBDMS 



[0440] ^ . mmA \iL^m.^fih t 

tfot^m^-g>:^r&t3 J: "9 . 3 -i^ry^vxr;u^*b 
H\ tilS?3iO'ft-^J^. ov'h»jrv-;i^. 5Lt/m'ft:3 

V//^^ y ( 95/5 . V / V ) TlWai^'l) i-- 'J ;^ ^ 
it^m (5.4g) $r^#^Co 

Rf 0.24 (^^^yy-i wunj^)v/im.\Y.ry 

^=.^J>.^ 98/2/0.2. v/v) , 
m/z : 526 (MH+) 

(300MHz. CDC I3) :7.80 (IH. s ) . 7.62 
(IH. d) . 7.50 (IH. d ) . 7.38 (IH. t ) . 7.2 
0 (6H. m) . 6.80 (2H. m) . 6.60 (IH. s ) . 5. 
10 (IH. s ) . 3.85 (IH. d) . 3.20 (IH. d) . 
2.60 (4H. mO. 1.90 (2H. m) . 1.06 (6H. m) . 
0.95 (9H. s ) . 0.18 (6H. s ) , 

mm5 9 



[044 1] 
[^bl 72] 




Me' 



[0442] ±i^<Dit^^^^ mmi9 (,Z^^tl^ 

mmLfz. ^<7mm^m&^-Ji^uuyii^y/:^^y- 
)i^/ymitry^::^^j^ (97/3/K v/v ) xm^-t 

aecO^b-^ (687mg) 
Rf 0.22 (5^^nnp<^V/^3'>'— 95/5. v/ 

v) . 

m/z : 446 (MH+) 
IBI^SO 

IH-^y Y—}^- 5 -;^;UyS;UT-'b H 

[0443] 

[^bl7 3] 




[0444] >H-;K5.0g) ^i^'x^ 

/WX-T^/l' (100m 1 ) ^<r>7\mititJ^)'^J-^ (2.92 g) 

<7m^mw.\,zQrc'vmwLfz. z(^k^-^^\5^ 
raim^t. 3X)^mzi^yf>^)VTt^)VM.r^Y- (lomi ) ^ 

7mi^ Hc 1 {z^^xix. m-^^^Lxym^mm 
x^;i. (x3) -rttmt^c, ^h^tfz^mm^m^mm 
mmtrv')^j^mm. ±m.7\a:m^LxuKso,x 

nn^^V/;^^y-;U (97/3. \^/^) xm^^h 

L. e^m^ (i.8g) -^mz. 
1 



2- (5-;^;l^$;U-lH->f:^H;U-l->f;U) 

[0445] 
[^174] 




[044 6] ^ig-^h'J'^A (7.84g) ^;>< f-;l/Xf-;l/ 
(50m 1 ) tficO|ISl^6 OiOfb-^i^ (1.65g) 

7'o^i^^x^;^ (1.5m 1 ) o^^Stc:»L;to CIct) 



(68) 92 000-16984 (P2000-1A) 



M:xmmcriit^m^^m\i^ (2.111 ttxntz. 



ilili 



z : 233 (MH+) 
6 2 



2- { 5- [ (R) -1- [ (2S, 5R)-4-r'J 

-1- (3- { [1- (tert-:r^;l^) -1, 1- 
>>\?<^;Ui^!;;U] 73;~;u) -IH- 

--f > H/u- 1 - ;u } i^lgx^7U 

[0447] 

C^l:17 5] 



Mc^O 



f**\ OTBDMS 



[0448] ±M^COit-^m^. M4 (ClM^iX^ h 

coi,zmu't6:^mi,zx D . iiM6 1 co^t.-^. ( - > - 

(2R, 5S) -l-r'J;t'-2, 5->';^^;l^t°>^^ 

ov'Mi rv'-;u^r>'mfl:3 tert T'f-yi^y 

Rf 0.7 (i;^:?'nn^^V/';?<:J'y— 96/4. v/ 
v) , 

m/z : 576 (MHM , 
IW6 3 

[0449] 
[^bl 7 6] 

o 



[0450] 5-S/Ty>f >'i5^y'-/K2.32g) [Hail 
ey etc Synthetic communications, (1997) , 2^(1), 119 
9-1207] (16.7m 1 ) . ^Sffi (16.7m 1 ) 

v'jy (33.4ml ) <7)m^m(^zm.^m^rTmmL 

Jtc U>'iS7i<3i|-?-h>Ji^A (4.64g) . iJCV^T^:^-- 

^y^;u/?i< (2g/mi ) ^ncTiM^izmaLti. :i 

RWHxm^ Ltz. z com^c^) p H ^mmi- h^j^j^x- 

9.0l,zmmL. ^c7)^jTjii^^g^^x^;^ (X2) Ttimu 



^coit-^^^^^-'JjL^c^Mi^ (2.36g) tLX 
Rf 0. 15 ( y ^ nn>{ ^/s/xf-zi-x-T^;!^. 95/ 

5. v/v) , 

Oh (300MHz. CDC I3) : 10.35 (IH. b s ). 1 
0.03 (IH. s ) . 8.28 (IH. s ) . 8.22 (IH. 
s ) . 7.94 (IH. d) . 7.57 (IH. d ) , 
1^64 

5- ( 5-;^/l^^;U- lH--^>j^VVU-l ^ 
Vj^>Bgx^;l^ 
[04 5 1] 
Utl7 7] 




Me 

[04 52] ±ii^cr^it^^bi^ . mme i t^iam^tt^ 
y'xi^^mk:^^)v^m\^xmm:Vfz. ^(nmm^^ 

^MgX^;l//'s.^-»f V (35/50 60/40) Xm^^h 
i^Uty)VXcr):tj'yM.^rt-7hy^y ^ -t^zX OWS^t 

x^<7)it^m^mtLxn. ^ti^mm.^h:ibxi^ 

^t^-tti (1.037g) , 

Rf 0.47 (PltX^/U/'N.df IXI. v/v) , 
m/z : 275 (MH+) . 

|^^6 5 

5- {5- [ (R) -1- [ (2S, 5R) -4-^^ 
>-Vl^-2. 5-^';^f-;l^^^-*^b Hnh°^i^'V-l --^ 

- 1 - ( 3 - { [ 1 - (tert-^^;U) - 1 , 1 - 

S>^'^^;l/i^'J;l/] :7ji^7l^) ;><'f';U] -IH- 
y^V;l/- 1-4 }V) >S^x^;U 
[04 53] 
[<bl7 8] 



OTBDMS 




[0454] JiiBs^cO^k-^^^?: . iiS^4 ^Ztm^tth h 

(r>izmM^ 6:^mf^zx^o. mme4 c^^t^m . ( - ) - 

(2R, 5S) -l-Oi^;^-2, 5-S/^f-;l/e^ 

7i^>. '<.>-y> u ry-;i^az/a^b3 -tert-yf-;^ 
ixx ij ^ :7 ^ - ^"^^ S^^ A ^ffl V -^Tllil 



(69) 92 000-16984 (P2000-1A) 



/0.887KBtfbr>^^^^A (95/5X0.25. v/v) X' 

DffiML. m.m^r^it^'m^m (949mg) ^lt^^^Co 

Rf 0.23 (>'^^nn^^>/>^:^y— 98/2) . 
m/z : 466 (MH+) , 

mmee 

2- { 5- [ (R) -1- [ (2S, 5R)-4-^> 

;W] - 1 - ( 3 - { [ 1 - ( tert-7'^;U) - 1 . 1 - 
^^^f-;u>-l>;u] -^^i^) -IH- 

[0455] 

[{1:17 9] 



OIBDMS 




<;ot-m'r-^:^&tc«t ^.mmei co^ft-^. ( - ) - 

(2R, 5S) -i-<ys/;i^-2, 5->>>^ywtr^ 
^yv. ^Wh>jrv'-;t'^t>'m'fb3-tert-r^;u 

/0.887Kig'fkr>'^-^A (95/5/0.25. v/v) 
tfO^L-^Jf^g (1.17g) Sr#/^c. 

Rf 0.38 (^^-^V/-^ VTn^NV— ;U/0.887Mt^b 

rv^^n?A. 95/5/0.5. v/v) , 
m/z : 626 (MH+) , 

5-i^ry- 1 -X-^/U- 1 H->{yY}V-2-:^)V^^ 

[04 57] 
[{bl80] 



Me 



[04 5 8] 2Xf-;W';j!?;U/K^v'-5->'ry-{>'K- 
}V {497m g) [Liebigs Ann Chen, (3) , 438-55 (196 
6)] ar/'^HtT^U^jU (960mg) ^r'^V=^V^) )V {2 
5m 1 ) t^^TM-^t. :/n^Xi57> {l^ljj. 1 ) 

-Ic^^CT-^J^^rSOr. g^#limTT18B#ra1}t# 
t^vTo 3-h'X^> (200^4 1 ) "kmwL. ^cr)^m^ 
^^^^bO'C\z\mT^MmiLfz^k. g^^xf-;^ (100m 

1 ) x'miLX7\^x-dmi.. Mzso.x^^^^xm 



X2J / 0 . m\<mitr ( 95/5/0 . 25 . 
v/v) xm\i^'thi^'):^ f)VXcntf "72^9^-7 h^y 

y>(-{zx mm\^. m.m<7^\t^'m^^^mii^ (455m 

g) t Lxntz. 

Rf 0.59 ('s^^fv/-^ V:ray\V-;U/0.887Kie'fb 
T:^^-^iN. 90/10/0.75. v/v) , 
m/z : 243 (MH+) » 
1^68 

1 -x^;w- 5 -;^/U 1 H ->f > h'-;u- 2 
;U;K>Bgx^;l^ 
[04 59] 

[-fbisi] 




Me 

[0460] im^cr^^t^m^^ DIM 6 3 t:r|fitlc^ixl. 

^>/;^^y-;i^ (95/5. v/v) TlWtHt'^/'J;?^ 

CO^b-^f^^?* (367mg) hLXntz. 

Rf 0.48 (y^nn^^>/>?xf-;ux-f';K 98/ 

2. v/v) . 
m/z : 246 (MHM , 
9 



[046 1] 
[{LI 82] 




[0462] ^^^^ ^)VV-^=y^Vii 'J ^ A ( hA-X 
>4^te:0.5M) (56m 1 ) i^X^/l^X— t"/!^ (50m 
1 ) tt^c0 6-:7n^>f >h'— ;v (5.0g) cnyYJ^WMz 

mr^zx "owmy^fz. :i(r^K'mi^m^'m^^zwimm 

l^fztk. -IS^ClZi^mLfz. tBuLi (1.7M) (31. 
5ml ) ^-65'C^mc0^^tmL^j:t^£^:iC7)m'^ 

izmwt. -is^cx^ ^izsojtmmwLfz^. i^'xf-/w 

X-x;l/ (10m 1) 4»t7)DMF (6m 1 ) <7)mm^mu 

Lti. ^coKim^m^m^itzmubx^^N hci 

T^^^W±^-^tim. ^O^fSs^i^'x^/UX-x;!^ 
(X3) «Eiit3to '^i5-tir3t^r«Ji2rMgS04r^m 

^^yX^^y—J]y (97/3. v/v) T1tytif~^/*J 

:^yj]yx<^:^^j^9u~7h:^'^y ^-(,zj;:y)mmt. m 
mmio 

2- (6-;^;w^;u-lH->f >hvv-i->r;u) 



(70) 92 000-16984 (P2000-liSi 



[0463] 
[^til 83] 




OMe 



[0464] iM^^coit^'^^ . mme 1 (z^m-^ix^ 

^McO'fl:'^ (620m g) S:#3t. 
m/z : 218 (MH+) „ 

(CDC I3) : 10.2 (IH. s ) . 7.80 (IH. 
s ) . 7.70 (IH. d) . 7.62 (IH. d ) . 7.30 (1 

d ) . 6.62 (IH. d) . 4.92 (2H. s ) . 3.76 
(3H. s) . 

mmi 1 

2- { 6- [ (R) -1 - [ ( 2S, 5R)-4-^> 
;U] -1- (3- { [1- (tert-y^;l-) -1, 1- 

>>;^f-;u>-'J;u] ^x~;u) -IH- 

[0465] 
[^1:184] 

01BDM5 




[0466] IM^coit-^^^ . mUA i^ztm^ixh h 

coi>zmm'6:^mi>z^ o . mmi oc^)^m}. ( - > - 

(2R, 5S) -i-^>-s/;i/-2, 5-s^Xf-;it°^ 
^>>>. <:/v'h 'jrv-;i^:&i.^'a<L;3 -tert-y^ji^ 
^ U ^ :7 01 - V r'^^ A ^ ffl V ^ T 

mg) ^%fz^ 

Rf 0.3 (i^':?'nn;^:5'>'/^^y— /l-. 95/5. v/ 
v) . 

m/z : 612 (MHM . 

»7 2 



[0467] 
[^bl85] 




[04 68] 'vVXr/UT-t K-4-;}^n^^ (1.36 
g) . 2-y^n^-4-S^ryb*'Uy^- (1.5g) . 7 

y^L^ri^^-i*. (2.72g) m/^h^^x (M;:7i-;u 

;i;;:?.:7-f>') J'^^i^'^J^ (0) (285mg) ^>?;><f-;UX 
^l^V^gn-zl- (30m 1 ) rpT—mzm-^Lfz. 
^>M^^^^#HMTtri6Npr«13i^t5tife. ^^^t 
J^c^cOii-^!H)^>^Xf-;UX— f/V (40ml ) ■C4^tT 

7K (40m 1 ) Tmi^L. ^mm^^mLxf^m^yicc 

(97.5/2.5. v/v) -C?^mn>>^^A^nVh^^ 

y ^-izx^nmi^. mmcr^it-^^ (o.sig) -^wz. 

Rf 0.3 (5x>ao^i5'>'/xX^;Ux-f-/L'. 97.5/ 
2.5. v/v ) o 

<5"h (400MHz. CDC 1 3 ) : 10. 15 (IH . s ) . 8. 9 
5 (IH. d ) . 8.20 (2H. d) . 8.05 (3H. m) . 7. 
55 (IH. d) o 
1^7 3 

S^TWb2- {4- [ (R) -1- [ (2S. 5R) - 
4-Oi^;W-2. 5-i^';^^;l>-^^'9-bHob'7i^'> 
-l->f;l^] -1- (3- { [1- (tert-y^;u) - 

1. 1 -y^f-;i^^'J;i^] ^^^} 7x-;i^) 

[0469] 

[^1:186] 



OTBDMS 




[0470] ±t^(DViL^^. mnA \,z^m^fih i 

(2R, 5S) -l-<Vi;;W-2, 5-i;^;^^/Ub''^ 
4. v/v) T"^aj't§i/'J7!7y;v-Cc7:);^^A^nvh 

^'^y ^-izx^nm^L. nmcr>it-^m (o.47g) 



(71) 92 000-16984 (P2 0 0 0-1H=A) 



(300MHz. CDC 1^) : 8.90 (IH. d 7.95 
(3H. d) . 7.60 (2H. d ) . 7.40 (IH. d ) . 7.3 
0-7.15 (5H. m) . 6.85 (IH. d ) . 6.80 6.70 (2 
m) . 5.15 (IH. s ) . 3.95 (IH, d ) . 3.25 
(IH. d) . 2.80-2.55 (4H. m) . 2.05 (2H. 
m) . 1.15 (6H. t ) . 1.00 s ) . 0.20 (6 

H. s ) o 

i^rWb5- {4- [ (R) -1- [ (2S, 5R)- 
4:-^y-JfU-2, 5->^';>tf-7Ws.^H^h HPb'^yv 
-l->f;U] -1- (3- { [1- (tert-y^;l^) - 

I. :7x^;i-) 

[04 7 1] 

[^Ll 87] 




& 

[04 7 2] 3-i/ry-5- ( Mir^;UXX) t'U 
[A.D. Browni^,. PCT|l|^EfiJl. WO 9321178cO:^r^ 

i,zx-:>xmmi {mm s) . io%j^^i^^ j^nm^^m 

(20m g) . M):7x-;l'r;Ui^>' (98m g) . 3^>fb 
m (29mg) m/mm4 4ib^^cryit'^ (1.09g) 
^rh-M);U (25ml ) ^V-^l^zU-^Lti. <rc7)R^S 

^h^X^;Ur>t— (888mg) ^miQLfz. d 

m. (20m 1 ) $:^Jpt;^Co ^0'^fm¥^Lfz^k. 

^yy ^-tiictomsSL. ^SiO^b^ (0.73g) 

Rf 0.3 (i^S?x^;U/-s.^-9->. 2/1. v/v) , 
(300MHz. CDCI3) :9.05 (IH. s ) . 8.90 

(IH. s ) . 8.10 (IH. s ) . 7.60 (2H. d ) . 7.5 
0 (2H. d) . 7.35-7.10 (6H. m) . 6.85-6.60 (3 
H. m) . 5.10 (2H. m) . 3.90 (IH. d) . 3.25 

(IH. d) . 2.80-2.50 ( 4H. m) . 2.00 (2H. 
m) . 1.10 (6H. 2xd) , 

mm 3 

[0473] 

[^1:188] 



0*^OtBu 

[04 74] V^UUA^^y (50m 1 ) ^(T^ViiJVit^V 
l^y-tert-7'>;U (49.21g) af{%m^V^UU)i^9 

y (150m 1 ) ^<7:>i^y'n)^}V^)vr^v (20g) isa/ 

Y^):L^}vr^y (26g) (^ymmm^zmT^zk^mw 

^coKmi^^^^7\(. (200m 1 ) . mm'^m<x3m^:^ 
t. (Mgso*) ^^^-cm^^^xmk 
^^x. ^m<7yit^m^n^mw. 42.60gfcL.T^ 
ti. :i<7yit^m^^^\.zn'm'h^h^j:<m^^fz. 

m/z : 211 (MNH4+) 

(400MHz. CDC I3) : 4.20 (4H. br 
s ) . 2.25 (2H. m) . 1.50 (9H. s ) . 

W7 6 

5- (b h'n^i^^^/l^) - 1 , h-n-2H- 
[0475] 



[04 76] y'U^VV^)Vr)Va—)V (8.49g) x 

ij>yt:ij;0. x^y-;u (I60mi ) ^<7ymWil 

(7.32g) <n7mmm\izmm\^fz. ^^jv^^v 
>mk (i.oeg) ^-m^»t. ^\:^fzWL-mh^m^ 
\^xm^t.x-^m}hfz. :L<r>^mL^^w^xm 

1:2) •e3ttMLT^jSO^t:'^!fl85.79gSr^ U -AfecOH 

\^X%fz. 
m/z : 250 (MHO 

Rf : 0.29 (MX^;U : ^^^V ; 1 : 2) 
1^77 

5-*;l/5;l^-l. 3-i>'hHa-2H->f V-f VH- 

2 -;^;l/.i^>^tert-7'f";W' 
[0477] 
[>fLl90] 

[04 78] Ife^DMF (80ml ) ^(rMWJ ^(^^^k 

^(nmmizmm^^v^y'^h. (4g) . a-^-yvjv 

X> (4.2g) ai^JS^fcT^h^X^/Wr^^-^A (5.3 

g) ^^^mzm^\.tz. ^(mmk^n^mx^x^m 

j^^i^^J^ (II) (4.3g) Sr»Pt. 

ii5t::2li]fl^t7^^. c:c7)^i6TBffeiO^§^?rioo^c. mm 

1 bmm:t,i')i't\<zmivfz. ^mk^''7tmhxy\<. (4 

X) T-i5fc^f (Mgso^) ^^XM^^xm^ 

y ^-{ZX O^Ki^m (@^BtX^;V : ^>'^>' ; 4 : 1^ 
V^L1:1) SrfflV^-cmiSt. %%^m^^nfz. <1C0II1#: 



(72) ^2 000-16984 (P2 0 0 0-l#^ 



(400MHz. CDC 1 3 ) : 10.00 (IH. s ) . 7.8 
5-7.70 (2H. m) . 7.46-7.35 (IH. m) . 4.80- 
4.70 (4H. m) . 1.52 s ) , 

mmis 

5- [ (R) - [ (2S, 5R) -4-^yiyJl-2, 
5-y;<^;Ut'''^^S/-;^] (3-^ h^^-^x-yW) 

2 ->!7;U/-i^V^ert-:rf-7U 
[0479] 

C^l:i9i] 

OMb 

[0480] ±Mm<^it-^^^. mm4 iznm^ix^ ^ 
cot^zmm-hifmz^K^. mmi 7<^Mt^ (mg) . 

oy>'jry-;v (409mg) . (-)-(2R, 5 
s) -l-'<:.>S/;v-2, 5->-'^^;^e^7i^> (70 
2mg) . &T/3-yn^r:=>V—/]^ (1.28s) ^^^m 

iRM : 941m g 

Rf : 0.52 ( v'X^/UX-T^/U : V ; 1 : 1 ) 

(400MHz. CDCI3) : 7.40-7.05 ( 9H. 
m) . 6.85-6.75 (3H. m) . 5.04 (IH. b r 
s ) . 4.62 (4H. m) . 3.87 (IH. s ) . 3.77 (3 
H. s ) . 3.23 (IH. m) . 2.75-2.55 ( 4H. m ) . 
2.02 (2H. m) . 1.50 (9H. s ) . 1.08 (6H. 
m) , 

[ a ] D -6.2° ( c -0. K ^ :^ y— 



HS J 



7 9 



m^5- [ (R) - [ (2S, 5R) -4-^>v-VU- 
2, S-^^^^/l/f^^y-;!^] (3-;^ b^>':7x- 

[048 1] 
[^bl 9 2] 



.Ha 



[0482] ^^l^^i<S5:. i^^U}3j>i^> (40m 1 ) ft^ 
COMMl SCO^t-^^ (871mg) ^T/T— V— (0.8m 

1 ) (^m%mm^mLx. mm^mf^^tittri^±x 



Rf : 0.42 {zy^uu^^:/ : 7K®'fl:r:^ 
^t—^J^ ; 90 : 10 : 1) 
m/z : 442 (MHM 
l^^8 0 

3- (4-7^;W$;Uy x-;U) - 1 -rHff-v'>;??/U1-C 

[0483] 
[<bl93] 

o 
A 

[0484] ffii&^'X h (253m g ) SrM^<^T-C— % 
m^LJto DMF (5m l ) mf^MF dm 

1 ) tc:}§fi?t7"^y:7n^;p<^>' (55mg) 2:»t. ^ 

^^ait. DMF dm 1 ) E|i<?oynnh uy ^^l^S/^V 

(32mg) ^mM\^xm^x\5^mmwLfz. ^ti^z^ 

DMF (5ml ) ^(7) 2-3 — K-N-Boc -THff- 
>>> (Billotte.S. , Synlett, 1998, 379-380) (1.04 

s) ^wMhtz. ^cou,mm^^^^o''ci^zm^x30'!ifm 
mum.m^ L . ^ccoT^ \.zm^fmtmm \.xwLmmmt^ 

H(ISS5[43) (DMF5m 1 ttit-851mg) . M)-2 
-y ^))Vi)r^Xy > ( DMFlm l 4»t-35mg ) ISCU^P 
d (dbq) 2 (DMFlml4'(-42ml ) Sr^Pt/c. 

itl:;tM-^!H!i^60-7orT-4ii^^jp|^t. ^^atc^iPt 

7j<ii5:yx^;ux-7^;u (3X) "CttttitJ^c. -^i:) 
^^^tXi^^):^y)V (^y^y : S^ggX^/L- ; 4: l) T 

mmb. ^mcoit^^^'^mm^. 626mgi:LT# 

fz. 

mX z : 262 (MHM 

Rf : 0.19 {^y^y : PBgX^;l/ ; 4 : 1) 

I^S^S 1 

3-{4-[(R)-[(2S. 5R) -4-^yi^Ji^ 
-2, 5-y;><^;Uh°^^yri;U] (3->?<N^ry7x 

^71-) :7x^/U} -l-r-»f^>-'>;»i^;U.t'vS£ 

tert-:/^;!/ 

[0485] 

[^194] 



tBuO 



XX 



OMe 



Ph 



N 

J 
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[0486] ±imcOit-^^^. mm4 {zMm^iz^ ^ 

coi,zmm-hifmi,zxK>. mmsoco^^ (6iom 

g ) . ^>V> U rV'-;!^ (278m g ) . ( - ) - ( 2 
R, 5S) -1-a;.>S/;1'-2, 5 -i^'^^;l^b°^^i/ 

> (477m g) . m/3-yu^r::^v—ji^-/}>^mmb 
tz^'^'j:=~^-fi'mm (873mg) ^m^^xmmtfz. 

JlXfi : 925m g 

mXz : 556 (MH+ ) . 

Rf : 0.50 {^y^y : ^ yr^>'^v— ;U : 7HW^^tr> 

^-i>A;90:10:0.75) 

mms2 

(2S. 5R) -1- [ (R) - [4- (S-T^^-J 
:yx-;U ( 3-^ h^i^7x-;W) -4 

[0487] 
[^Ll 9 5] 



OMc 



rr 



N 

[0488] i^ftJiT) b V ^;l^^n@^^ ( 12m 1 ) 
>?X^;UX— (35m 1 ) tp<7)^:8 iCOit^l^ (92 

xnm^-t. 'j^^u^^yf,zmmvx2N7i<miti-h 
SO4) M^^Tmm-tx^^^. mmcoit 

m/z : 456 (MH+ ) 

Rf : 0.06 (^y^y : ^ y7°^y^V— 71^ : 7kM^tTy 
^-T>i, ; 80 : 20 : 1.5) oh (400MHz. CDC 
I3) : 7.39 (2H. d) . 7.25 (2H. d) . 6.80 (3 
m) . 5.08 (IH. s ) . 4.00-3.77 (9H. m) . 
3.22 (IH. d) , 2.65 (4H. m) . 2.00 (2H. 

m) . 1.75 (IH. br s) . 1.09 d) , 

ss« 3 



7 — f y ^ y u f<;ux-T-/u 

[0489] 

[^1:19 6] 

[0490] iS7ich'J:7;U5i-aS^ (40ml ) xpcOBF 
3. AcOUm^^ (33.78g. 0.180^;U) ^mm^Z^ 
0°c-C. *!|7icM)7;U^ng^^ (40m 1 ) 4^0 3-^ h 

■^r^-;U?{?^^iIlMt^C-f (Tetrahedron, 1971, 27, 
1253) (15.06g, 0.0599^;!^) cO^^^t^. WCM^CO 

(300m 1 ) i,Z^WAtl. ^<7>mm^iBpmitT y 



iz. ^mm^mnymm (5n. 2x4oomi ) r^ttit 
n^^y. j-)vcr>mmmtx'm^Lxnm:L. m. 

m<7Mt^^ (6.85g. 72%) ^ntZo 
5h (400MHz. CDC I3) : 3.96 (3H. s) . 7.22 
(IH.. s) . 7.35 (IH. d) . 7.58 (IH. d) . 7.7 
3 (IH. d) . 8.42 (IH. d) . 9.16 (IH. s ) , 
[84 



7->( y^y 'jy-;!^ 

[049 1] 
[^L197] 



[0492] Am^ity\^mt^ (100m 1 ) ^cryMUS 3 

(r>^t^m (10.16g. 0.0638^/U) comm^m^iTxri 
Mlfz. ZC0^f>ii^^m.mz}%&LX7H (mm 



1 ) x^mv. ^comm^nmmm^i~hv^M.7mm 
^m-^^txmmco^t^m (5.95g) ^nrz. 

MS my 2 146 (MH) \ 

iH-NMR (de-DMSO) :^=7.25(1H. 

s ) . 7.32 (IH. d) . 7.65 (IH. d) . 7.80 (1 

H. d) . 8.25 (IH. d) . 9.07 (IH. s ) . 10.06 
(IH. b r ) . 

mm:S5 

I, 2, 3. 4-v"b^bFn-7--^y^yDy— ;u 
[0493] 

[^bl9 8] 



[0494] ( 100m 1 ) f^COMMS 4 (7Mt^^ 

(log) c7)mm.f,zmit}^^ (o.5g) ^mml. ^com. 

-^^3^4 Op.s.i.C7)7j<SI?H^Tt3l6B#rBmSL;t. ^ 

^j-)vxm^L. ^(Typm^mErxm^^'^x^ 
(^t-^m (io.27g) ^ti^^^f,zmmth:Lt 

iH-NMR (CDC I3) : ^=2.90 (2H. s ) .3.3 
0 (2H. s ) . 4.01 (2H. s ) . 6.30 (IH. s ) . 6. 
65 (IH. d) . 6.86 (IH. d) , 

mm8 6 

7-bKo^i^-3, 4-S>'bHo-2 (IH) -f y^ 

[0495] 
[^L19 9] 



(74) ^2 000-16984 (P2000-1!A) 



OtBu 



Y 

o 



[0496] 7ic (200m 1 ) ^r/'^- ^ ^ t Kn 7 ^ > (5 

00m 1 ) ^comms 5(7^^t^m (51. 4g ) (^tmmmiz 

fijx-^;l/r5> (48ml ) , iTtert-y^;PS>';^ 
b {15.3 S) ^mMtf^o leB^Palf^. 'ICOKJl^ 

u-^m^mmrx-mmL. s^^x^yu ( x3) T-ttttit 

Tto ^i:>'^tz^mm^nm (MgS04) ^^XPM 
t. ^JEET"C^i«S:l^tT|g^c7>ft:^ (78.55g. 9 
1%) &f#. ^ixSr$^>tcS5?'ri>*i:^<ffl^.^:t. 
MS m/Zz 250 (MH)+, 

iH-NMR (CDC I3) :a-=1.50(9H. s ) . 2.7 
4 (2H. t ) . 3.62 (2H. t ) . 4.52 (2H. s ) . 6. 
58-6.71 (2H. m) . 6.98 (IH. d) . 

mmsi 

7- { [ ( bU7;U:j^n^^;i^) 

-3. 4-S/bHn-2 ( 1 H) --f y^y >J 

>Mtert-y^;U 

[0497] 

[^b2 0 0] 



F^COjSO 



Y 
O 



OtBu 



[04 98] i^^uu^^y (50ml ) f^<r)mUSecO 
it-^ (3g) cO^^KtChUxf-zUr^^ (1.7ml ) a 

>') (4.51g) ^MPL. -ec7)?M&Mi&T-48B#|§jmfP 

nW"^. i^'J;{7y;USrfflV^T85: 15^V^t5: l^^-9- 

(3.5g. 76%) 

MS m/z 382 (MH)^. 

iH-NMR (CDC 1 3) : dS'-l.SO (9H. s ) . 2.8 
3 (2H. t ) . 3.65 (2H. t ) . 4.59 (2H. s ) . 7. 
00-7.10 (2H. m) . 7.21 (IH. d ) , 

mmss 

7- [ (E) -3-Xhdr>'-3->j-^y-l-:7'0'^ 

-;^] -3, 4->^'bKa-2 (IH) ->fy^y>j> 

[0499] 
[^b20 1] 



o o 

[0500] r-b h^h U/t- (250m 1 ) t^oymUS 7 
coit^^ (22.6g) c7)?Wr^t3ri?'U/^^xf-;^ (8.35m 

1 ) . mP^^'J^^ (0.8g) . MJ-o-b'J;l/* 
;^:7-i'>' (2.34g) RlfhVX.^/\^T^y (16.5m 1 ) 



yl-Tfflmt. ^io-li-T^^^g-M^D^Ig^ (MgSO^) ^ 
iJ;^:>'VL'^fflV^Tl : 9^V^tl : 3S^S§Xf-;U : ^^^y 

^Mm^uxmihLxmmt. mmcoit^^ is.%s) 

MS my 2 332 (MH) \ 

iH-NMR (CDC U) : ^ = 1.33 (3H. t ) . 1.5 
0 (9H. s ) , 2.84 (2H. t ) . 3.64 (2H. t ) . 4. 
25 (2H. q) . 4.56 (2H. s) . 6.40 (IH. d) . 
7.13 (IH. d) . 7.25 (IH. s ) . 7.32 (IH. 
d) . 7.62 (IH. d) o 
1^8 9 

7- ( 3-X>^>'- 1 , h'n^v'-S-^^ 

i^:7°otv^) - 3, 4-ybb'n-2 (IH) --fy^ 

[0 50 1] 
[-11:20 2] 



O OH 



r 

o 



OtBu 



[0 502] r^r (100m 1 ) SlT/^K (20m 1 ) 
commas SCOit^ (14.43g) <5D^tC:N-;>if-7U^ 
;U+s>J>-N-:t^J^h' (7.65g) . d^.^'^Xmmitt:^ 

(4.7m 1 . 2.5mM%mm) trmwLtz. imm 
f^. zcDRfm^wsrvwmv. p^xf-;wr^6mt 
^n^^nm (Mgso*) ^-fr-criat. 

1 : 2'5rV^L2 : 3@^ggx^;W : ^^'^ycommmixmih 

LxmmL. mm<^it^m (8.4g) ^nrz. 

MS m/z 383 (MNH^ ) + , 

iH-NMR (CDC I3) : = 1.30 (3H. t ). 1.4 

8 (9H. s ) . 2.68 (IH. d) . 2.82 (2H. t ) . 3. 

09 (IH. d) . 3.62 (2H. t ) . 4.23-4.37 (3H. 
m ) . 4.58 (IH. s) . 4.98 (IH. d) . 7.10-7.22 

(3H. m) o 
1^9 0 

7-.+^;^^;^-3, 4-i^bHa-2 (IH) -> fy=^ 

[0 503] 
[^203] 



T 
O 



[0504] >>-x^;l/X-7^;U (200m 1 ) ^{/tK (150 

m 1 ) ^comms9coit^'^ (5g) commzM^^ym 

m-i-hV^M. (5.85g) ^mtwL. ^CO^Jii'^^m^X 

lemmmnLti. ^m^^^mv. 7i<ffi^s^^x^;i^r 

mW^Lfz. ^i:>^fz^m^^^m (MgSO,) ^^X 




(75) 92 000-16984 (P2 0 0 0-l!^ 



riiit. ms-rx-mm^m^Lxmrncoit-^ (3.52 

. 98%) 2r#. ^ti^^ i^t^zmm^i z t^j:<m\^ 



9 2 



s 



MS m/z 262 (MH) \ 

1 H-NMR (CDC 1 3 ) : 0=1.47 (9H. s ) . 2.9 
0 (2H. t ) . 3.66 (2H, t ) . 4.63 (2H. s ) . 7. 
29 (IH. d) . 7.42 (IH. s ) . 7.47 (IH. d) . 
9.96 (IH. s ) o 

mm9 1 



7- (R) - [ (2S. 5R) -4-^V>^;W-2. 5 

-3. 4-S^'bHo-2 (IH) ->fV^y'J> 
;»;l/.-J^>gStert-y^;W 
[0505] 
[^1:2 04] 



OMe 



[0506] h;l/X>' (150m 1 ) ^C0m^9 OCOit^ 

m o.5s) commi^z {-) - {2B., 5s)-i-^ 

2 , 5 - 5^'^ ^/l-b-^^ ( 2. 74 g ) &X/^ 

vyburv'-;u (i.6g) ^coRiMj^T" 
^^jc'miii^v^rf^ait. mm.co (f-b^b ku:?^ 

7^b^bh'n:7^v^?S^»t/c. ::c7)^)»^^?fi 

^^JnL. ^iOirE-^J^?:S^®?x^;l^ (X3) X^i^L 

tz. ^h-\tfz^mm^^m (Mgso4 ) ^-^r^m 
t. m&rxim^m^txmm^fm^'i%. <i^x^. 
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Tltl« of Invention 

COMPOUNTO AS DELTA OPIOID AGONISTS 
Claims 

1. A compound of che formula (I) 




(I) 



wherein: 

A is N or C-X 

wherein X is H or C,^ aO^L; 
G is C-Y 

wherein Y is H or C,^ alkyi; 
B is an optional hydrocarbyl group, optionally substituted; 
L is an optional C,^ hydrocarbyl group, optionally substituted; 

and wherein A. B, and L in combination with the N constitute a first ring structure which 
has from 5-7 atoms in che ring: 

furtlier wherein: 

either D is H or a C,.,i, liydrocarbyl group, 
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or D is a C,.,„ hydixjcarbyl group linked to B or L to form a second ring which 
includes the N of the first ring structure, which seaMxl ring structure is Fused to the First 
ring structure and which second ring structure has from 5-7 atoms in the ring; 

E is a phenyl group substituted by at least one or more of hydroxy, alkoxy or ^fH2S02- 
Ci^alkylene; 

F represents a combination of a phenyl group and a heterocyclic group, wherein 

(i) the heterocyclic group is not a tetrazole, 

(ii) the phenyl group is positioned intermediate G and the heterocyclic group. 

(iii) the phenyl group is fused to the heterocyclic group or is linked directly to the 
heterocyclic group or is attached via a spacer group to the heterocyclic group, wherein the 
spacer group is any one of Q^alkylene, carbonyl or SOj, and 

(iv) the heterocyclic group is substituted by at least one or more of: a -COOH 
group, a bio-isostere of a -COOH group, a biolabile ester derivative of a -COOH group, a 
C,.,o hydrocarbyl group comprising one or more -COOH groups, a C,.,o hydrocarbyl group 
comprising one or more bio-isosieres of a -COOH group, or a C,.u> hydrocarbyl group 
comprising one or more biolabile ester derivatives of a -COOH group, 

or a pharmaceutically acceptable salt of the compound, or a pharmaoeutically acceptable 

solvate of the compound or salt. 

2. A compound, salt or solvate according to claim I wherein G is CH. 

3. A compound, salt or solvate according to claim I or claim 2 wherein B is present. 
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4. A compound, salt or solvate according to any one of the preceding claims wherein 
the hydrocarbyl group substituted on Che heterocyclic group F and the hydrocarbyl group 
D are any one of an alkyi group, an alkylene group, an alkenylene group, an alkenyl 
group, an alkynylene group, or an aryl group, including combinations thereof which 
groups may optionally contain one or more heteroatoms or groups, and may further 
comprise substituents on the chain or rings. 

5. A compound, salt or solvate according to any one of the preceding claims wherein 

D is H, C^-Cf, alkyl. Cj-Co alkenyl or aryl-(Ci-CJalkyl. 

6. A compound, salt or solvate according to claim 5 wherein D is H, C,-C] alkyl, Cj- 
C4 alkenyl, or phenyl-(C,-C3)alkyL 

A compound, salt or solvate according to any one of the preceding claims wherein 
the heterocyclic group of group F is a heteroaromatic ring selected from the group 
consisting of thiazolyl, oxazolyl, oxadiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl, 
pyrazoIyl» triazolyl, pyridazinyl, imidazolyl, fiiryl, thienyl, pyrroUyl, triazinyl, 
oxazinyl, isooxazinyl, oxathiazinyl, furanyl. thiophenyl, isoxazolyi and 
isothiazolyl. 

8. A compound, salt or solvate according to any one of claims 1 to 7 wherein the 
heterocyclic group of group F Is a 4, 5 or 6 membered saturated or partially saturated 

heterocyclic ring selected from the group consisting of piperazinyL. azetidinyl, 
pyroUidiayl, piperizinyl and piperidinyl. 

9. A compound, salt or solvate according to any one of claims 1 to 7 wherein group F 
is a bicyclic heteroaromatic group selected from the group consisting of quinazolinyl. 
quinolinyl, phthalazinyl. indolyl. indazolyU benzofuranyl. benzothiophenyl. 
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benzochiazolyl, benzoxazolyl, benzoisoxazolyl, bcnzoisochiazolyl, quinoxalinyl, 
cinnolinyl, isoindolyU indoltzinyl, isoquinolinyl and isobenzofuranyl. 

10. A compound, salt or solvate according to any one of claims 1 to 7 wherein the 
heterocyclic group of group F is selecced From the group consisting of tetrahyoquinolinyl, 
(etratiydroisoquinolinylf indoUnyL and isolndolinyi. 

11. A compound, salt or solvate according to any one of the preceding claims wherein 
A, B, L and N constitute a 6-inembered ring or a 7-membered ring. 

12. A compound » salt or solvate according to any one of the preceding claims wherein 
A is N or CH. 

13. A compound, salt or solvate according to any one of the preceding claims wherein 
A is N. 

14. A cocnpouad, salt or solvate according to any one of the preceding claims wherein 
E is an aryl group substituted with any one or more of halo, OH, alkoxy, -NHSOjOH, 
-NHSO,-(CMalkyl). 

15. A compound, salt or solvate aocording to any one of the preceding claims wherein 
E is an aryl group substituted with OH or methoxy. 

16. A compound* salt or solvate according to any one of the preceding clauns wherein 
the heterocyclic group is subsdniLed with a -COOH group, a biolabile ester derivative of a 
-COOH group, a bio-isostere of a -COOH group, a C,^ alkyl hydrocarbyl group 
comprising a -COOH group, a C|.g alkyl hydrocarbyl group comprising a bio-isostere of a 
-COOH group, or a Ci^ alkyl hydrocarbyl group comprising a biolabile ester derivative of 
a -COOH group. 
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17. A compound, salt or solvate according to claim 16 wherein the heterocyclic group 
is substituted with a -COOH group, a biolabile ester derivative of a -COOH group, a bio- 
isostere of a -COOH group; or a group of the formula R^'-(CH2),„-Z-(CH>)„- where here m 
is 0. 1, 2 or 3. n is 0. 1, 2 or 3; Z is a direct link or O, NR^ (where is H or C,-^ alkyl, 
or other suitable group), S(0)p where p is 0, 1 or 2; and R* is -COOH or a biolabile ester 
derivative or -COOH, or a bio-isostere thereof. 

18. A compound, salt or solvate according to any one of the preceding claims wherein 
the compound has the general formula (Fill) 



4 2 




(Fill) 



wherein 

Het represents the heterocyclic group as defined in any one of the preceding claims such 
that the double arrow means that Het can be linked to or fused with the phenyl group; 

R' is H, C2-C5 alkanoyl, C,-C(^ alkyl, C,-Cfi alkenyl, C,-Cfi alkynyl, Cj-C, cycloalkyl. (C3- 
C7 cycloalkyl)-(C,-C4 alkyl)» (C,-C4 alkoxy)-(C,-C, alkyl). carboxy-(CrC4 alkyl). aryHC,- 
C4 alkyl) or heteroaryKC,-C^ alkyl). 

and are each independently H or C,-C4 alkyl; 

or R' and R^ may be taken together to represent Cu^ alkylene; 
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R* is selected From 

(i) -COOH or a bio-isosiere chereof or a bio-labile ester derivative of a -COOH 

group; 



labile ester derivative of a -COOH group, such as for example a group of the formula R^- 
(CH,)„-Z-CCH,),,-. where here m is 0, 1. 2 or 3, where here n is 1, 2 or 3, where here Z is 
a direct link, NH, N(C,-Ci alkyl) or O, and wherein any of the CH2 groups may be 
optionally substituted, and wherein R* is -CO2H or a bio-Iabile ester derivative of a - 
COOH group such as -CO,(C,-C4 alkyl), or a bio-isoscere of a -COOH group, and 



wherein the Cq^ alkylene group may be optionally substituted or may be a carbonyl 
derivative thereof; 

wherein is H or C^-C^ alkyl; 

and is hydroxy, Cj-C* alkoxy or -NHSO,(Ci-Cj alkyl). wherein R^ can be attached to 
any one of positions 1, 2. 3. 4 and 3; 

with the proviso that when Z is O, m is 1. 2 or 3 and independently n is 1, 2 or 3. 

19. A pharmaceutical composition comprising a compound, salt or solvate according to 
any one of the preceding claims admixed with a pharmaceutically acceptable carrier, 
diluent or excipient. 



(Li) a hydrocarbyl group comprising -COOH or a bio-isostere thereof or a bio 



(iii) a group of the formula 
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20. A veterinary composition cocnprising a compound, salt or solvate according to any 
one of claims 1 to 2Qadmixed with a veterinarily acceptable carrier, diluent or excipient 

21. A compound, salt or solvate according to any one of claims 1 to 18 for use in 
medicine. 

22. Use of a compound, salt or solvate according to any one of claims 1 to 18 in the 
manufacture of a pharmaceutical composition for use as an agonist for a delta (5) receptor 
(which may be curative or prophylactic treatment). 

23. Use of a compound, salt or solvate according to any one of claims 1 to 18 in the 
manufacture of a veterinary composition for use as an agonist for a delta (5) r«:eptor 
(which may be curative or pro[^ylactic treatment). 

24. A method of treatment (such as curative or prophylactic treatment) comprising 
administering to a subject in need of treatment, a compound, salt or solvate 
according to any one of claims 1 to 18 or a composition according to claim 19 or 
claim 20 wherein the compound, solvate or composition acts as an agonist for a 
delta (5) receptor. 

25. Use of a compound, salt or solvate according to any one of claims 1 to 18 in the 
manufacture of a medicament for preventing or treating selected from the group 
consisting of arthritb, psoriasis, asthma, or inflammatory bowel disease, disorders 
of respiratory, function, gastro-intestinal disorders such as functional bowel disease, 
functional GI disorders such as irritable bowel syndrome, functional diarrhoea, 
functional distension, functional pain, non-ulcerogenic dyspepsia or orhers 
associated with disorders of motility or secretion, urogenital tract disorders sudi as 
incontinence, as analgesics for treating pain Including non-somatic pain, or as 
inmiunosuppressants to prevent rejection in organ transplant and skin graft. 



(84) ^2000-16984 (P2000-lJgSa 



-218- 



26. A compound of the formula : 



HET^— ^ I -4-CHO 

Wherein, the HET group and R"* are as defined in any one of the preceding claims. 
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Detailed Description oi Invention 

The present invention relates to compounds, including iruar alia pharmaceutical 
composilions comprising the same and methods for making Che same. 

In particular, the present invention relates to compounds that are capable of treating 
gastrointesdnal disorders such as irritable bowel syndrome and diarrhoea, urinary urge 
incontinence, and pain. 

More particularly, this invendon relates to cyclic compounds and compositions comprising 
the same - as weU as their preparation - and their use as selective agonists For die deUa (5) 
receptor. 

In particular, the present invention provides compounds that are suitable for use as 6 
opioid agonists. 

Agonists and antagonists are agents that recognise and bind to receptors thereby affecting 
biochemical and/or physiological pathways. Agonists inhibit or suppress neurotransmitter 
outputs in tissues containing receptors - e.g. they can inhibic pain responses - or they can 
affect other output- related phenomena. Antagonists also bind to receptors but diey do not 
inhibit neurotransmitter outputs. Thus, antagonists are capable of binding to the receptor 
sites and thereby block the binding of agonist species which are seleaive for the same 
species. 

At least four subtypes of opioid receptors - namely niu (|,t) and kappa (k) - are described 
and documented in the scientific literature. At least tlie 6. n and k receptors arc present 
in the central and peripheral nervous systems of many species including man. A brief 
introduction to opioid receptors may also be found in WO 95/04051, WO 97/23467. WO 
93/15062, and WO 97/23466. 

For example, it is known thai |i receptors mediate analgesia, respiratory depression and 
inhibition of gastrointestinal transit. 
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According to WO 95/04051, tlie existence of ihe opioid 6 receptor is a fiairly recent 
discovery. 5 receptors mediate analgesia, but do not appear to inhibit intestinal transit as 
do the \i receptors. Activation of 6 receptors is known to produce antinociception in 
rodents and can induce analgesia in man, in addition to influencing motility of the 
gastrointestinal tract [see Burks, T.F. (1995) in "The pharmacology of opioid peptides", 
Tseng L.F- ed. Harwood Academic Publishers]. 

WO 97/23467 states that the S receptor has been identified as having a role in many bodily 
functions such as circulatory and pain, systems. Hence, iigands for the 5 receptor may 
therefore find potential use as analgesics and/or antihypertensive agents. In addition, 
Iigands for the S receptor have also been shown to possess immunamodulatory activities. 

WO 97/23467 further states that with few exceptions, currendy selective opioid 5 Iigands 
are pepcidic in nature and are unsuitable Ibr administration by systemic routes. Moreover, 
some non-peptidic & antagonists are available but these compounds (e.g. naltrindole) suffer 
from poor selecxivity for the 5 receptor vs the |.l receptor binding and exhibit no analgesic 
activity - a fact which highlights the need for the development of selective S Iigands. 

WO 95/04051 also states that opioid receptors are characterised as either agonists or 
antagonists. WO 95/04051 further states that 3 receptor agonists and antagonists can be 
distinguished by their activity in the electrically stimulated mouse vas deferens assay. 
Further details on this assay are presented in this document. 

In more detail, WO 95/04051 discloses diarylraethyl piperazine compounds that are said to 
bind to the ^, S and ic receptors. These diary Imcthyl piperazine compounds have the 
general formula: 
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One of the underlined R groups (i.e. B) can be a phenyl group that may be optionally 
substituted. For the definitions of the other R groups see WO 95/040501. 

WO 93/15062 discloses diarylmethyl piperazine compounds and diary Imethyl plperidine 
compounds that are said to bind to the ^l, S, crand k receptors. 

WO 97/23466 discloses substituted 7 membered N ring compounds Ibr the treatment of 
pain. In particular. Examples 14 and 15 of WO 97/23466 disclose a compound of die 
formula: 




OMe 



allyl 

For ease of reference this compound will be called the *466 compound. 

WO 97/23467 discloses substituted 7 membered N ring compounds for the treatment of 
pain. 

EP>A-0133 323 discloses antihistarainic benzhydrylpiperazines. 
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WO 98/52929 (published 26 November 1998; filed 17 April 1998) discloses anti- 
Inflammatory piperazinyl-benzyl-tetrazole derivatives. 

According to WO 95/040-1, there is a continuing need in the art for improved opioid 
compounds, particularly compounds which are free of adverse side effects of conventional 
opiates such as morphine (which is selective for the \l receptor). 

The present invention seeks to provide novel compounds and compositions comprising the 
same that are capable of treating inter alia gastro-intestinal disorders. 

Aspects of the present invoition are presented in the accompanying claims and in the 
following text. 

According to the present inventim there is provided a compound of the formula (I) 

I 

B^'^^L CD 

I 

D 

wherein: 

A is N or C-X 

wherein X is H or C,^ alkyl; 
G is C-Y 

wherein Y is H or C,^ alkyl; 
B is an optional C,,r, hydrocarbyl group, optionally substituted; 
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L is an optioaal Ci.^, hydrocarbyl group, optionally substituted; 

and wherein A. B, and L in combination with the N constitute a first ring structure which 
has from 5-7 atoms in the ring; 

further wherein: 

either D is H or a C,.io hydrocarbyl group, 

or D is a Ci.,o hydrocarbyl group linked to B or L to form a second ring structure 
which includes the N of the first ring structure, which second ring structure is fused to the 
first ring structure and which second ring structure has from 5-7 atoms in the ring; 

E is a phenyl group substituted by at least one or more of hydroxy, C,^alkoxy. or 
NH jSO j-C i^alky lene; 

F represents a combination of a phenyl group and a heterocyclic group, wherein 

(i) the heterocyclic group is not a tetrazole, 

(ii) the phenyl group is positioned Intermediate (in between) G and the heterocyclic 

group, 

(ill) the phenyl group is fused to the heterocyclic group or is liaked directly to the 
heterocyclic group or is attached via a spacer group to the heterocyclic groi^), wherein the 
spacer group is any one of Ci.iall^lcnc, carbonyl or SOj. and 

(iv> the heterocyclic group is substituted by at least one or more of: a -COOH 
group, a bib-isostere of a -COOH group, a biolabile ester derivative of a -COOH group, a 
C,.,„ hydrocarbyl group comprising one or more -COOH groups, a Ci.„, hydrocarbyl group 



(90) 92 000-16984 ( P 2 0 0 0 - 1 



-6- 

comprising one or more bio-isosteres of a -COOH group, or a C|.,n hydrocarbyl group 
comprising one or more biolabile ester derivatives of a -COOH group, 

or a pharmaceutically acceptable salt of the compound, or a pharmaceutically acceptable 
solvate of the compound or salt 

It will be appreciated that what is to be claimed includes the following: 

(i) a compound of the formula (I) or a pharmaceutically acceptable salt thereof; 

(ii) one or more processes for the preparation of a compound of the formula (I) or a 
pharmaceutically acceptable salt thereof; 

(iii) novel intermediates for use in those processes; 

(iv) a pharmaceutical composition connprising a compound of the formula (D. or a 
pharmaceutically accepuble salt thereof, admixed with a pharmaceutically 
acceptable diluent, carrier or excipient; 

(v) a compound of the formula (I), or a pharmaceutically acceptable salt or 
composition thereof. For use as a medicament; 

<vi) the use of a compound of the formula <I), or of a pharmaceutically acceptable salt 
or composition thereof, for the manuEacture of a medicament for the treatmrat of a 

gastro- intestinal disease or disorder; 

<vii) the use of a compound of the formula (I), or of a pharmaceutically acceptable salt 
. or composiuon thereof, for the manufacture of a medicament for use as an agonist 

for a {5 receptor; 
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(viii) a method for the ireatment of a gastro-intestinal disease or disorder which method 
comprises administering to a subject an effective amount of a compound of the 
formula (I) or a pharmaceuiically acceptable salt or composition thereof; 

(ix) a method for agonising a 5 receptor which method comprises administering to a 
subject an effective amount of a compound of the formula (I) or a pharmaceuticaily 
acceptable salt or cwnposition thereof. 

In the above-menrioned uses and methods, the subject is typically a mammal. 

The present invention also includes derivatives of the compounds of the present invention, 
such as peptide conjugate derivatives thereof, hydrates thereof, polymorphs thereof and 
pro-drug derivatives thereof. 

A key advantage of the present invention is that it provides compounds, and composidons 
comprising the same, that are useful in the treatment of inter cdia gastro-intestinal 
disorders. 

The compounds are also advantageous as they are generally less lipophilic than the prior 
art compounds. Hence the compounds of the present invention may be peripherally active. 
This is a particularly advantageous feature. 

Preferably Y is H. Preferably L and B are a C|^, hydrocarbon group optionally substituted 
by one or more C|_,alkyl groups. Preferably, G is CH. 

E may be optionally further substituted one or more of halo, Ci^alkyl. and halo-Ci^alkyl. 

The phenyl group of F may be optionally further substituted with any one or more of halo, 
hydroxy, cyano, C,_ialkyl. C,.j alkenyl, C,^alkoxy, NH^SOj-C,^ alkylene. halo-C,^alkyl. 
or other Ci.,„ hydrocarbyl. 
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If die phenyl group of F is substituted, tlien preferably the optionaJ substituent(s> is at least 
anyone or more of halo, hydroxy, cyano, C,.j alkyl, C,_, alkenyl, C,^alkoxy, or halo-C,.^ 
alkyl. 

The heterocyclic group of F may be optionally further substituted with any one or more of 
halo, hydroxy, cyano, alkyl, C,.« alkenyl, C,.^alkoxy, NHjSOj-C,^ alkylene, halo-C,.^ 
alkyl, or other C,,io hydrocarbyl. 

If the heterocyclic group of F is optionally substituted, then preferably the substituent(s) is 
at least any one or more of halo, hydroxy, cyano, C,_, alkyl» C,^ alkenyl, C,.4alkDxy, or 
halo-C,j alkyl. 

For the compounds of formula (1), each of the C,.j alkyl, Cus alkenyl, C^alkoxy, NHjSOr 
Ci^alkylene, halo-C^alkyl. and other Cj.,„ liydrocarbyl groups may independently be 
branched or linear. 

The term "hydrocarbyl group" means a group comprising at least C and H and may 
optiomlly comprise one or more other suitable substituents. Examples of such subsiituents 
may include halo-» alkoxy-, nitro-, an alkyl group, a cyclic group etc. In addition to the 
possibility of the substitueaCs being a cyclic group, a combination of substituents may form 
a cyclic group. If the hydrocarbyl group comprises more than one C then those carbons 
need not necessarily be linked to each other. For example, at least two of the carbons may 
be linked via a suitable element or group (e.g. carbonyl). Thus, the hydrocarbyl group 
may contain hetero atoms. Suitable hetero atoms will be ^sparent to those skilled in the 
art and include, for instance, sulphur, nitrogen and oxygen. 

Preferably, the hydrocarbyl group is any one or more of an alkyl group, an alkylene 
group, an alkenylene group, an alkenyl group, an alkynylene group, or an aryl group, 
including combinations thereof (e.g. an arylalkyl group) - which groups may optionally 
contain one or more heteroatoms or groups, and may further comprise substituents on the 

chain or rings. 
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In one preferred embodimeiu of tlie preseat invention, the hydrocarbyl group is a 
hydrocarbon group. 

Here the term "hydrocarbon" means any one of an alkyl group, an aikenyl group, an 
alkynyl group, which groups may be linear, branched or cyclic, or an aryl group, or 
combinations thereof (e.g. an arylalkyl group). The term hydrocarbon also includes those 
groups but wherein diey have been opdonally subsdtutcd. If the hydrocarbon is a 
branched structure having substituentCs) thereon, then Che substitution may be on either Che 
hydrocarbon backbone or on the branch; alternatively the substitutions may be on the 
hydrocarbon backbone and on the branch. 

Preferably D is H or a hydrocarbon. 

Preferably D is H, alkyl, aikenyl or aryl alkyi. 

Preferably, D is H, C-C* alkyl. Cj-Ca aikenyl, Cj-Q alkynyl. Ci-C* alkanoyl, Cj-Q 
cycloalkyl, (Cj-C, cycloalkyl)-(CrQ alkyl), (CpQ alkoxy)-(CrC4 alkyl). carboxy-(C,-C4 
alkyl), aryl-(C,-C4 alkyl) or heteroaryl-(C,-C^ alkyl). 

Preferably, D is H, Ci-Q alkyl, Cj-Q aikenyl. or aryHCj-Q alkyl). 

More preferably, D is H, C,-Cj alkyl, C2-C4 aikenyl, or phenyl-{C,-C3 alkyl). 

For formula (1), each of the optional groups B and L may independeady be a branched or 
a linear Ct-C,i alkylene. 

As indicated abo^ve, compounds of the formula (I) comprise a first ring structure and an 
optional second ring structure. The compounds Of the ibrmuU (I) may optionally 
comprise one or more further cyclic groups. For example, these cyclic groups may be a 
component of group D. One or more of each of the cyclic groups may independently 
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comprise at least 3 ring tnenibers. One or more of each of the cyclic groups may be 
optionally substituted. One or more of the cyclic groups may be a homocyclic ring 
structure - such as an aryl group - or a heterocyclic group. An example of an 
heterocyclic group is piperazine. wliich may optionally be substituted. For example, with 
compounds of formula (I), it is possible to have a 5 membered ring joined to, e.g., a 6 
membered ring - thus forming a bicyclic piperazine derivative. By way of further 
example, if one or more of B and L comprises an alkyl substttuent then that substituent 
with D may constimte a cyclic structure. 

In the definition of F of formula (I), the heterocyclic group may comprise from 5- 10 atoms 
in the ring structure, where tliose atoms are each independently selected from C, S, N and 
O. The heterocyclic group can also be a fused ring. 

The heterocyclic group may be linked to the phenyl group in group F in formula (I) - such 
as by means of a direct link or via a spacer group. For some preferred embodiments, the 
heterocyclic group is linked directly to the phenyl group in group F. 

The heterocyclic group may be fused to the phenyl group in group F in formula (I). If the 
heterocyclic group is fused to the phenyl group in group F then group F may be any one 
of an indole, an indazoLe and a benzimidazole, including substituted variants thereof. For 
some preferred embodunents, the heterocyclic group is fused to the phenyl group in group 

F. 

Group F is directly attached to Group G in formula (I). 

In one preferred embodimetu. the group F is a phenyl ring substituted by any S or 6 
membered heteroaromatic ring structure. Examples of such groups include ihiazolyl, 
oxazolyl, oxadiazolyl, thiadiazolyl, pyridinyl, pyrimidinyl, pyrazolyl, triazolyl, 
pyridazinyl, pyrazinyl, imidazolyl, furyl, thienyl, pyrroUyl. triazinyl, oxazinyl. 
isooxazinyl, oxathiazinyl, furanyl. thiophenyl. isoxazolyl. isothiazolyl, etc. 
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ia aa alternative preferred enabodiment, the group F is a bicyciic heteroaromatic group. 
Examples of such groups include quinazoiinyl, quinolinyl, plithalazinyl. indolyl, indazolyl. 
benzimadazolyU benzoftjranyl, benzotliiophenyl, bcnzothiazolyl, benzoxazolyl, 
benzoisoxazolyl, benzoisothiarolyl, quinoxalinyl, cinnoUnyl, isoindolyl, Lndolizinyl, 
isoquinalinyl* isobcnzofuranyl, etc. 

In an alternative preferred embodiment the group F is a phenyl ring substituted by a 4.3, 
or 6 membered saturated or partially saturated heterocyclic ring, examples of which 
include azetidinyl , pyrollidinyl, piperazinyl, ad piperidinyl. 

In an alternative preferred embodiment, the group F is a bicyciic heterocyclic group 
herein the heterocyclic ring is saturated or partially saturated. Examples of such groups 
include tetrahydroquinolinyl. tetrahydroisoquinolinyl. indolii^l, isoindolinyl etc. 

The group F may be substituted with a group of the formula R**-(CH2),„-Z-(CHj)„- where 
here m is 0, 1, 2 or 3; n is 0, 1, 2 or 3; Z is a direct link or O, NR" (where R* is H, C,^ 
alkyl, or other suitable group), S(0)p where p is 0, I oi 2; and R"^ is -COOH or a biolabile 
ester derivative of a -COOH - such as -COO{C,^ alkyl) - or a bio-isostere thereof. In 
some preferred embodiments, when Z is 0« m Is 1, 2 or 3 and a is 2 or 3. 

The term "halo** as used herein means means F. CI. Br or I. 

The term "polymorph** means compounds that differ by their crystal lattice (e.g. 
amorphous compounds and tlie crystalline form). 

The term "prodrug" means a pharmacologically acceptable derivative ■ e.g. an amide or 
ester (such as a biolabile ester derivative of a -COOH group) - that is biotraasformed to 
the compound of the present invention. A general reference on prodrugs is Goodman and 
Gilmans, The Pharmacological Basis of Therapeutics, 8th Edition, McGraw-Hill, Int. Ed. 
1992, "Biotransformation of Drugs", p. 13-15. 
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Thc term "biolabile ester derivative of a -COOH group" is well understood in medicinal 
chemistry as meaning an ester which can be readily cleaved in vivo lo liberate the 
corresponding acid of the formula (1) - i.e. so that at least one substitucnt group attached 
ID the heterocyclic component of group F is -COOH. A number of such ester groups are 
well-known« for example, in the penicillin area or in the case of the angiotensin-converting 
enzyme (ACE) inhibitor antihypertensive agents. 

Suitable biolabile ester derivatives of a -COOH group have the formula -COOR" - wherein 
R** may be Ci-C^ alkyl - and they are useful as pro-drugs to provide compounds of the 
formula (I) wherein the -COOH group is formed in vivo following oral administration. 
Such esters are also useful as intermediates for the preparation of compounds of the 
formula (I) wherein the group attached to the heterocyclic component of group F is 
-COOH- 

The suitability of any particular biolabile ester derivative of a -COOH group for this 
purpose can be assessed by conventional in vitro or in vivo enzyme hydrolysis studies. 

Examples of biolabile ester derivatives of a -COOH group are alkyl, alkanoyloxyalkyl 
(including alkyl, cycloalkyl or aryl substituted derivatives thereof), arylcarbonyl-oxyalkyl 
(including aryl substituted derivatives thereof), aryl, arylalkyl, Lndanyl and haloalkyl: 
wherein alkanoyl groups have from two to eight carbon atoms, alkyl groups have from one 
to eight carbon atoms and aryl means phenyl or naphthyl, both of which may be optionally 
substituted by C.-Cj alkyl, Cj-C* alkoxy or halo. Alkyl, alkanoyl and alkoxy groups can, 
where appropriate, be straight- or branched-chain. 

Specific examples of biolabile ester derivatives of a -COOH group are Cj-C^ alkyl (e.g. 
methyl, ethyl, n-propyl, isopropyl), benzyl. l-(2,2-diethylbutyryloxy)ethyl, 
2-ethyl-p ropionyloxymethy 1, l-(2-ethy Ipropiony loxy )ethyl, 

1- 2,4-dimethyIbenzoyloxy)ethyl, a-benzoyloxybenzyl, l-(benzoyloxy)ethyI, 

2- methyl-l-propionyloxy-l -propyl, 2,4,6-trimethylbenzoyloxymethyl, 
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l-(2,4.6-triinetliyl-benzoyloxy)etliyl, pivaloyloxy methyl, phenethyl, phcnpropyl, 2,2.2- 
trifluoroethyl. I- or 2-naplichyl. 2,4-dimethylptienyl, 4-t-butyIphenyl and 5-indaayl. 

The term "bio-isostere" is used in its normal sense - namely a similar (but not the same) 
or a different chemical structure and Imving the same biological functional effect. An 
example of a bio-isostere of a carboxyl group is a letrazolyl. 

Preferably, the compounds of the present invention have the following general formula 



(Fl) 

wherein 

A, F and D are as defined above for formula (I), 

R* is at least one or more of OH, C^^ alkoxy. or NHSOj-CCi.^ alkyl), 

B' is Co4s alkylcne (which may be branched or linear), 

L' is Co.c alkylene (which may be branched or linear). 

and wherein A. L\ B" and N together constitute a five membered ring or six membered 
ring or a seven membered ring. 

Preferably, the compounds of the present invention have the following general formula 
(FlI): 
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(Fll) 



wherein 

A, F and D are as defined above for formula (D. 

R= is at least one or more of OH, C,^ alkoxy, or NHS02-(Ci^ alkyl). 

B" is (CH^.„ where here m = 0 or I, 

L'* is (CHj),,, where here m = 0 or 1, 

and wherein A, B**. and N together with the carbon atoms in the ring constitute a six 
membered ring or a seven membered ring. 

More preferably, the compounds of the present invention have die following general 
formula (Fill) 




(Fill) 
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whereln 

Hei represeacs the heterocyclic group, 

the double arrow means that Hct can be linked to or fused with the phenyl group, 
preferably wherein the Het is directly linked or fiised to the phenyl group, 

is H, Cz-Q aikanoyl, C,-C,, alkyl, Cj-C,, aLkenyl. C^-Cs alkynyl, Q-C, cycloalkyl. (Cj- 
C, cycloalkyl)-(Ci-C4 alkyl)» (C,-C, alkoxy}-(CrCi alkyl). carboxy-(C,-C4 alkyl), aryl-(C,- 
C* alkyl) or heteroaryl-(C,-Cj alkyl), more preferably CrCg alkyl, C^-Ca alkenyl, or aryl- 
(C-C* alkyl), more preferably C.-Cj alkyl, C.-C^ alkenyl, or phenyHC,^, alkyl). 

and R* are each independently H or C,-C4 alkyl. more preferably H or methyl; 

wherein optionally R* and R- may be taken together (i.e. Unked together) to represent C,^ 
alkylene; 

is selected from 

(i) -COOH or a bio-isostere thereof or a bio-labile ester derivative of a -COOH 

group; 

(ii) a hydrocarbyl group comfvising -COOH or a bio-isostere thereof or a bio- 
labile ester derivative of a -COOH group, such as for example a group of the formida R*- 
(CH2)„,-Z-{CH2),-, where here m is 0, 1, 2 or 3, where here n is 1. 2 or 3, where here Z is 
a direct link, NH, N(C,-C4 alkyl) or O. and wherein any of the CHj groi^is may be 
optionally substituted, and wherein R* is -CO2H or a bio- labile ester derivative of a - 
COOH group such as -COjCCrC^ alkyl), or a bio-isostere of a -COOH group, and 



(iii) a group of the formula 
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.(Cg^alkylene) ^ 



;=7^ (C^^alkylene)C02R^ 



wherein the C^^ alkylene group may be optionally substituted or may be a carbonyl 
derivative thereof; 



wherein R' is H or C,-C4 all^l; 



and is hydroxy, CfC^ alkoxy or -NHS02{CrC4 alkyl). wherein can be attached to 
any one of positions 1, 2, 3, 4 and 5. preferably to position 2 or position 4; 

Het may be optionally fiuther substituted widi one or more Ci^ alkyl groups (which may 
be the same or different); 



with the proviso that when Z is O, m is 1, 2 or 3 and independently n is 1, 2 or 3. 

Where appropriate in formula (Fill), the alkyl, alkanoyl, alkoxy, alkenyJ and alkynyl 
groups can be linear or branched chain. 

A preferred formula for compounds of the formula (Fill) is presented as formula (Fllla) 



4 1 




(Pllla) 
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The preferred phenyl group nearest to che Het group (as shown diagraniatically above) for 
fonnula (Fill) is optionally substituted by up to three substituents eacli of which is 
independently selected from halo, tritluoromethyl, C,-C4 alfcyl and Ci-C^ alJcoxy. 

More preferably, the phenyl group of formula (FTII) is optionally substituted by one or 
two substituents as defined above. 

For formula (Fill), the heterocyclic group is as defined hereinbefore, such as a 5- or 6- 
membered aromatic heterocyclic group, such as thiazolyl, oxazoLyl, oxadiazolyl, 
thiadiazolyU pyridinyl. pyrimidinyl, pyrazolyl, triazolyl, pyridazinyl, pyrazinyl, 
Imidazolyl, furyl, thienyl, pyrroUyl, piperazinyl, triazinyl, oxazinyl, isooxazinyl, 
oxathiazinyi, furanyl. thiophenyl. isoxazolyl. isothiazolyl. etc. 

For Formula (Fill), the preferred aJkyl groups are methyl and ethyl. 

For formula (Fill), (he preferred alkoxy groups are meihoxy and ethoxy. 

For formula (Fill), the prefierred alkanoyl group is acetyl. 

For formula (Fill), the preferred alkenyl group is aliyl or vinyl. 

For formula (Fill), the preferred cycloalkyl group is cyclopropyl. 

Fbr compounds of formula (Fill), the heterocyclic group is preferably attached to the 3- 

and/or 4- position of the adjacent phenyl ring. 

Preferably for ccxnpounds of formula (Fill): 

R' is H, alkyl, alkenyl, or phenyl(alkyl); 
is methyl or H; 
is methyl or H ; 
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is hydroxy or methoxy; 
R*" is any one or more of 
-COOH, 

a biolafaUe ester derivative of a -COOH group, preferably -COO(C,-C4 
alkyl), 

a bio-isostere of a -COOH group, 
-{CH2),COiH where q is 1, 2, 3 or 4, 
-(CHj)^C02CC,-C4 alkyl) where q is 1. 2. 3 or 4. 
-(CH2>2-0-CH2C02H. 
-(CHj)2-O-CH2C02(C,-C, alkyl), 
-NH-CR2COOH, 
-NH-CHiCOO(C,-C^ all^I). 
-N(Me)-CH2COOH. 
-N(Me)-CHjCOO(CrC4 alkyl), 

- CHjNH-CHjCOOH, 

- CH2NH-CHjCOO(C,-C4 alkyl). 

- CHiN(Me)-CH2COOH. 

- CH2N(Me)-CHiCOO{C,-C4 alkyl). 
-(Co^alkylene)-phenyl-(C(^alky lene)-COOH , 
-<Co4alkyIene)-phenyl-(Co^l^lene)-COO(C,-C^ alkyl); 
-(CO)-phenyl-(Q)-4 aIkylBne)-COOH; and 
-(CO)-phenyl-(Co.4alkylene)-COO(Ci.4alkyl). 

wherein R' and may be opdonally linked to each other so as to form a 1,3 propylene 
group; and 

wherein opdonally the Het is further substituted widi one or more C,^ alkyl groups (which 
may be the same or different). 

A preferred compound of the present invention has the formula (HV) 
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OH 



Me' N 




(FIV) 



Additional preferred compounds are presented below as formulae (FVl), (FVII), (FVIH) 
and (FVIX). In diese formulae, n is 0 or an integer from 1 to 5; and R is H or Me. 



(FVl) 
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(FIX) 



wherein is as defined hereinbefore. 

More preferably, R* is -COOH. -<CH2),COOH. were q is 1.2.3 or 4. -(CO)-phenyl-(Co. 
4alkylenc)COOH or C,^alkyl esters of any of these. 

These compounds are examples of partially or fully saturated heterocyclic groups (fiised 
with or linked/substituted to the phenyl group) , and provide additional stability , because 
of Che additional basic centre on the heterocyclic group, over ±e heteroaromatic groups. 
We Found that the preferred compounds of the present invention are selective for the 8- 
opioid receptor over the and tc opioid receptors and are potent agonists in the mouse vas 
deferens functional assay in vitro. In particular, these compounds have the potendaJ for 
peripherally selective treatment For gastrointestinal disorders such as irritable bowd 
syndrome and diarrhoea, urinary urge incontinence, and pain. 

Thus Che present invention provides compounds (and compositions cx)mprisLng the same) 
which are 6 opioid agonists which are useful for preventing or treating inflammatory 
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diseases such as ardiritis. psoriasis, asthma, or inflammatory bowel disease, disorders of 
respiratory function, gas tro- intestinal disorders such as functional bowel disease, 
functional GI disorders such as irritable bowel syndrome, functional diarrhoea, funcdonal 
distension, functional pain, non-ulcerogenic dyspepsia or others associated with disorders 
of motility or secretion, urogenital tract disorders such as incontinence, as analgesics for 
treating pain including non-somatic pain, or as immunosuppressants to prevent rejection in 
organ transplant and skin graft. 

In some instances, the compounds of the present invention (and the compositions 
comprising che same) are potent 5 opioid agonists. In some instances, the compounds of 
the present invention (and the compositions comprising the same) which are selective S 
opioid agonises. In other instances, the compounds of the present invention (and the 
compositions comprising the same) are potent and selective S opioid agonists. 

The compounds of the present invention (including compositions comprising the same) 
may also be used for preventing or treating conditions such as mental illnesses, drug 
additions, drug overdoses, lung oedema, depression, emphysema, apnoca and spinal 
injuries. 

Further uses of the compounds and compositions of the present invention include their use 
in treatment of the sympathetic nervous system (e.g. hypertension) , Also, they may be 
used in the field of diagnosis - such as PET scanning - whereby the compounds would be 
appropriately labelled. 

The pharmaceutically acceptable salts of the compounds of the formula (1) include suitable 
acid addition or base salts diereof. For a review on suitable pharmaceutical salts see 
Berge et ai, J Pharm Sci, fifi, 1-19 (1977). 

By way of example, suitable acid addition salts are formed from acids which form non- 
toxic salts. Suitable examples of such salts ace the hydrochloride, hydrobromide, 
hydroiodide, sulphate, bisulphate. phosphate, hydrogen phosphate, acetate, maleate. 
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ftimarate, lactate, tarbate, citrate* gluconate, beozoate, methanesulphoiiate, 
benzenesulphonate and p-toluenesulphoi^ie salts. 

Also by way of example, suitable base salts are formed from bases which form non-toxic 
salts. Suitable examples thereof are the aluminium, calcium, lithium, magnesium, 
potassium, sodium, zinc, N-benzyl-N-(2-phenylethyI)amine, 1-adamantylamine and 
diethanolamine salts. 

Preferred base salts are the sodium, potassium, N-benzyl-N-(2-phenyIethyt)amine and 
l-adamantylamine salts. 

Compounds of the fxreseni invention may contain one or more asymmetric carbon atoms 
and/(x one or more non-aromatic carbon-carbon doilble bonds and may therefore exist in 
two or more stereoisomeric forms. Thus, the present invention also provides both the 
individual stereoisomers of the compounds of the formula (I), as well as mixtures thereof, 
including compositions comprising the same. Separation or diasCereoisomers or cis and 
trans isomers may be achieved by conventional techniques, e.g. by fractional 
crystallisation, chromatography or HPLC of a stereoisomeric mixture of a compound of 
the formula (I) or a suitable salt or derivative thereof. An individual enantiomer of a 
compound of the formula (I) may also be prepared from a corresponding optically pure 
intermediate or by resolution, such as by HPLC Of a racemate using a suitable chirai 
support or by fractional crystallisation of the diastereo isomeric salts formed by reaction of 
a racemate with a suitable optically active acid or base. 

As mentioned above, the present invention also covers pharmaceutical compositions 
comprising the compounds of the general formula (I). In this regard, and in particular for 
human therapy, even though the compounds of the present invention (including their 
pharmaceuticaliy acceptable salts and pharmaceutically acceptable solvates) can be 
administered alone, they will generally be administered in admixture with a 
pharmaceuucal carrier, excipient or diluent selected with regard to the intended route of 
administration and standard pliarmaceuCical practice. 
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By way of example, in tlie pJiarmaceutical compositions of the present invention, the 
compounds of the presem invention may be admixed witli any suitable binder(s), 
lubricai]t<s>, suspending a^nt(s>, coating agent(s), soLubilising agent(s). 

In general, a therapeutically effective daily oral or intravenous dose of the compounds of 
formula (I) and their salts is likely to range from O.Ol to 50 mg/kg body weight of the 
subject to be treated, prefferably O.l to 20 mg/kg. The compounds of the formula (I) and 
their salts may also be administered by intravenous infusion, at a dose which is likely to 
range from O.OOl-lO mg/kg/hr. 

Tablets or capsules of the compouods may be administered singly or two or more at a 
time, as appropriate, [t is also possible to administer the compounds in sustained release 
formulations. 

Typically , the physician will detern^ne the actual dosage which will be most suitable for 
an individual patient and it will vary with the age, weight and response of the particular 
patient. The above dosages are exemplary of the average case. There can, of course, be 
individual instances where higher or lower dosage ranges are merited, and such are within 
the scope of this invention. 

Alternatively, the compounds of the general formula (I) can be admmistered by inhalation 
or in the form of a suppository or pessary, or they may be applied topically in the form of 
a lotion, solution, cream, ointment or dusting powder. An alternative means of 
transdermal administration is by use of a skin patch. For example, they can be 
incorporated into a cream consisting of an aqueous emulsion of polyethylene glycols or 
liquid paraffin. They can also be incorporated, at a concentration of between 1 and 10% 
by weight, into an ointment consisting of a while wax or white soft paraffm base together 
with such stabilisers and preservatives as may be required. 
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For some appUcations, preferably the compositions are administered oraily in the form of 
tablets containing excipients such as starch or lactose, or in capsules or ovules either alone 
or in admixture with excipients. or in the form of elixirs, solutions or suspensions 
containing flavouring or colouring agents. 

The compositions (as well as the compounds alone) can also be injected parenterally. for 
example intracavernosally, intravenously, Imramuscularly or subcutaneously. In this case, 
die compositions will comprise a suitable carrier or diluent. 

For parenteral administration, the compositions are best used in the form of a sterile 
aqueous solution which may contain other substances, for example enough salts or 
monosaccharides to make the solution isotonic with blood. 

For buccal or sublingual administration the compositions may be administered in the form 
of tablets or lozenges which can be formulated in a conventional manner. 

For oral, parenteral, buccal anl sublingual administration to subjects (such as patients), 
the daily dosage level of the compounds of the present invention and their 
pharmaceutically acceptable salts and solvates may typically be from 10 to 300 mg (in 
single or divided doses). Thus, and by way of example, tablets or capsules may contain 
from 5 to 100 mg of active compound for administration singly, or two or more at a dme, 
as appropriate. As indicated above, the physician will determine the actual dosage which 
will be most suiuble for an individual patient and it will vary with the age, weight and 
response of the particular patient. It is to be noted that whilst the above-mentioned 
dosages are exemplary of the average case there can, of course, be individual instances 
where higher or lower dosage ranges arc merited and such dose ranges are within the 
scope of this invention. 

Thus the invention provides a pharmaceutical composition comprising a compound of the 
present invention, or a pharmaceutically acceptable salt diereof, or a pharmaceutically 
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acceptable solvate of either entity, together with a phartnaceutically acceptable diluent, 
excipienc or carrier. 

The inveniion further provides a compound of the present invention, or a phartnaceutically 
acceptable salt thereof, or a pharmaceutically acceptable solvate of either entity, or a 
ptaarmaceutical composition containing any of the foregoing, for use as a human 
medicament. 

The present invention also provides a veterinary formulation comprising a compound of 
the present invention, or a veterinarily acceptable salt thereof, or a veterinarily acceptable 
solvate of either entity, together with a veterinarily acceptable diluent, excipient or carrier. 

For veteriiury use, a compound of the present invention or a veterinarily acceptable salt 
thereof, or a veterinarily acceptable solvate of either entity, is typically administered as a 
suitably acceptable formulation in accordance with normal veterinary practice and the 
veterinary surgeon win determine the dosing regimen and route of admimstration which 
will be most appropriate for a particular animal. However, as with human treatment, it 
may be possible to administer the compound alone for veterinary treatments. 

In addition, the present invention provides a compound of the present invention, or a 
veterinarily acceptable salt riiereof, or a veterinarily acceptable solvate of either entity, or 
a veterinary formulation containing any of the foregoing, for use as an animal 
medicament. 

In summation, the present invention provides compoutids of the formula (I) or salts or 
solvates thereof, as well as die uses thereof 




(I) 
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The compounds of the Foimula (I) can be prepared by conventional routes. 

The compounds of the present invention may be prepared by any one of the general 
synthesis protocols presented in the Route Seaion iinfrd), or by any one of the more 
specific synthesis protocols presented in the Examples Section (m/ra) - which are 
presented as either Preparations or Examples. The present invention also encompasses 
any one or more of these processes, in addition to any novel intermediaie(5> obtained 
therefrom. 

In the following sections » the 'H nuclear magnetic resonance (NMR) spectra were recorded 
using either a Varian Unity 300 or a Varian Inova 400 spectrometer and were in all cases 
consistent with the proposed structures. Characteristic chemical shifts (6) are given in 
parts-per-million downfield from tetramethylsilane using conventional abbreviations for 
designation of major peaks: e.g. s, singlet; d. doublet; t, triplet; q. quartet; m. multiplet; 
br. broad. The mass spectra (m/z) were recorded using a Fisons Instruments Trio mass 
spectrometer in the thermospray ionisation nuxle. In the following sections, room 
ten^serature means 20 to 2S''C. 

In the following Examples and Preparations, ethyl acetate is sometimes referred to as 
**EtOAc" and methanol is sometimes referred to as "MeOH". 

In the following Examples and Preparations, and with particular reference to the specific 
eluents used, occassionalty ammonium hydroxide is referred to as •*NH3''. 
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For case of reference, it is to be noted that there is no EKaraple 32; and Examples 35 and 
36 disclose the preparation of compounds that are then used to make ttie therapeutic 
compounds according to the present invention. 



ROUTE SECTION 



Compounds of the formula (I) in which A is N can be prepared by the reaction of a 
compound of the formula: 

I 

Lg (II) 

where E, F and G are as defined for formula (D and Lg is defined as a leaving group e.g. 
CI. Br, I. mesylate, and tosylate, with a compound of the formula: 



H 
I 



N 

1 

D 



m 



where B, D, and L are as defined for formula (I), in the presence or in the absence of a 
suitable base, such as potassium carbonate, In a suitable organic solvent such as dry 
toluene at room temperature to the reflux temperature. If necessary substitucnts on E and 
F can be protected prior to reaction and the protecting group subsequently removed using 
standard techniques. 
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Compounds of the formula (I) can also be prepared by reaction of a carbonyl compound of 
the formula: 



F>^0 
Y 



(IV) 



where F and Y are defined as for formula (1), with a compound of the formula 



A 

N 
I 

D 



(V) 



where A is defined as N and B. D and L are as defined for formula (I), in the presence of 
benzotriazole, typically under reflux in an organic solvent such as dry toluene with 
Bzeotropic removal of water, in the presence or absence of molecular sieves, followed by 
cooling, e.g. to -20X and reaction with a Grignard reagent of the formula: 

E— MgBr (Yj^ 

If necessary substituents on E and F can be protected prior to reaction and the protecting 
group subsequently removed using standard techniques. 

A preferred intermediate according to the invention is compound of Formula (IV A): 



CHO 



-29- 

Whcrcin . the HET group and are as defined hereinbefore, and more particularly arc 
the same as for Formula (Fill). 
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Compounds of the formula (Q can also be prepared by reaction of compounds of the 



formula: 



F. 



B 




H 



(VID 



where A. B, E, F. G. and L are as defined for formula (I), with an alkylating agent of the 
formula: 



where D is defined as for formula (I) and Lg is defmed as for formula (H), in the presence 
or absence of a suitable base such as potassium carbonate m a suiiable organic solvent 
such as dry toluene at room temperature to the reflux temperamre. If necessary 
subsiituents on E and F can be protected prior to reaction and the protecting group 
subsequently removed using standard techniques. 



Compounds of the formula (I) can also be prepared by reductive alkylation of a compound 
of the formula: 



D-Lg 



(vni) 




N 



H 



(vni) 
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where A, B, E. F. G. and L are as defined for formula (1). with a carbonyl compound of 
th« formula: 



R** 



(K) 



where R* CR** is defined as being equivalent to D in formula (I), in the presence of a 
suitable reducing agent such as sodium iriacetoxyborohydride in a suitable organic solvent 
such as tetrahydrofuran at fiom 0'*C to the reflux temperature. If necessary substituents on 
E and F can be protected prior to reaction and the protecting group subsequendy removed 
using standard techniques. 

Compounds of the formula (I), where A is defined as N, can also be prepared by reaction 
of an amine of the formula: 



1 

NHj 



(X) 



where E. F and G are defined as for formula (1>, with a compound of the formula: 



r i"* 

B L 

N 
I 

° (XI) 



where B, D and L are as defined for formula (I) and Lg is as defined for formula (ID. in 
the presence of a suitable base such as potassium carbonate in a suitable solvent such as 
toluene at a temperature of room temperature to die reflux temperature. If necessary 
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substituents on E and F can be protected prior to reaction and the protecting group 
subsequently removed using standard techniques. 

Route 6 

Compounds of the tbrmula (EI) in which R' is hydroxy can be prepared by the reaction of 
the corresponding methoxy compounds of the formula <III) with a suitable reagent such as 
boron tribromide in a suitable solvent such as dichlaromethane at a temperature from (fC 
to room temperature. Alternative methods of deprotection as described in T.W. Greene 
and P-G.M. Wuts in Protective Groups in Organic Synthesis, 2"^ Edition, Wiley- 
Interscience may also be used as appropriate. . . . 

BoutfiJZ 

Compounds of the formula (III) in which is hydroxy can also be prepared by the 
deprotection of die corresponding ether derivatives of the formula (UI) with a suitable 
reagent such as described in T.W. Greene and P.G.M. Wuts in Protective Groups in 
Organic Synthesis. 2"^ Edition, Wiley-Interscience. 

Route 8 

Compounds of the formula Oil) wherein the hetcrocycle is direcUy linked with the phenyl 
group can be prepared by suiubly catalysed cross coupling of a compound of the formula: 

Het 

R (XU) 

where Het and R* are defined as for formula (HI), and Q is halo or 
trifluoromethanesulphoayl, with a compound of the formula: 
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wherein R\ R^ and are as defined for the formula (III) and M is an optionally 
substituted metal substituent suitable for cross-coupling reactions, eg a trialkystanne such 
as tri-n-butylsunne; e.g. a dialkylbotane such as diediylborane; lithium; halomagnesium; 
chlorozinc; copper; aryl or chloromercury; dihydroxyborane; dialkoxyborane. Such 
reactions should be carried out in the presence of a suitable palladium or nickel caulyst. 
The type of catalyst will vary with the character of M, the substrate and the structure of 
the compound of the formula (III). 



In a typical procedure a compound of the formula (XIH) where M is tri-n-butylstannane, is 
i«acted with a compound of the formula (XII) in the presence of a palladium catalyst, e.g. 
tctrakistriphenylphosphinepalladium (0), in a suitable solvent, e.g. toluene. The reaction 
can be carried out at from room temperature to, and preferably at, the reflux lemperamre 
of the solvent and ts preferably carried out under an inert atmosphere, e.g. under argon or 
nitrogen. If necessary and R^ can be protected prior to reaction and the protecting 
group subsequently removed using standard techniques. 

Compounds of the formula (XIII) can be prepared by suitable meiallation of a compound 
of the formula; 
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wherein R\ R\ and R^ are as defined for the formula (HI) and Q is as defined for a 
compound of the formula (XU^. 

In a typical procedure for the preparation of a compound of the formula (XIII) wherein M 
Is trialkylstannane, e.g. tri-n-butylstannane a compound of the formula (XIV) is reacted 
with a hexaalkyldistannanc e.g. hexa-n-butyldistannane, in the presence of a suitable 
catalyst, e.g. palladium (II) acetate, a suitable base, e.g. triethylamine, a suitable 
triarylphosphine, e.g. tri-o-tolylphosphine, and in a suitable solvent, e.g. acetonitrilc. If 
necessary can be prooecied prior to reaction and the protecting group subsequently 
removed using standard techniques. 

In an alternative typical procedure for the preparation of a compound of the fonnula (XIII) 
wherein M is iriallqrlstannane, e.g. tri-n-butylsunne. a compound of the formula (XIV) is 
reacted with an alkyllithium^ e.g. t-butyllithium in suitable solvent, e.g. teCrahydrofuran 
and the resultant solution is treated with the corresponding trialkylstannyl halide, e.g. tri- 
n-butylstannyl chloride, or the corresponding hexaaikyldistannane, e.g. hexa-n- 
butyldistaimane. If necessary can be protected prior to reaction and the protecting 
group subsequently removed using standard techniques. 
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Route 9 



Compounds of the formula (III) wherein the heterocycle is directly linked with the phenyl 
group can be prepared by suitably catalysed cross coupling of a compound of the formula: 




(XV) 



where R', R\ and R- are defined as for formula (III), and Q is defined as for formula 
(XII), widi a compound of the formula: 



Het 



(XVO 



wherein Het is defined as for formula (III) and M is an optionally substituted metal 
substiiuent suitable for cross-coupling reactions as defined for formula (XIII). Such 
reactions should be carried out in the presence of a suitable palladium or nickel catalyst. 
The type of catalyst will vary with tlie character of M, the substrate and the structure of 
the compound of the formula (III). 

In a typical procedure a compound of the formula (XVI) where M is halozinc. preferably 
chlorozinc, is prepared by reaction with an alkyllithium, e.g. n-butyllithiura at a 
temperature of -TST to room temperature, in suitable solvent, e.g. t^rahydrofiiran and the 
resultant solution is treated with zinc (II) chloride (solution in diethyl ether) and the 
resultant solution treated with a compound of the formula (XV) in the presence of a 
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palladium catalyst, e.g. tetrakistriphenylphosphinepalladiuni (0). in a suitable solvent, e.g. 
tetrahydrofuran. The reaction can be carried out at from room temperature to, and 
preferably at, the reflux temperatLre of the solvent and is preferably carried out under an 
inert atmosphere, e.g. under argon or nitrogen. If necessary R* and R* can be proiecied 
prior to reaction and the protecting group subsequently removed using standard 
teciialques. 

Compounds of the formula (in) wherein the heterocycle is a 1.2.3-triazole and is directly 
linked with the phenyl group can be prepared by reaction of a compouod of formula: 




(XVII) 



wherein R'. R^. R^ R* and are as defined for formula (III), with a compound of the 
formula: 



(XVIII) 



where Ma is defmed as a suitable metal substituem, e.g. sodium, tri-n-butylstannyl. 
trimethylsilyl, or hydrogen in a suitable solvent, e.g. toluene or dimethylfomnamide, at a 
temperature of joom temperature lo the reflux temperature of the solvent either at 
atmospheric pressure or at raised pressure. If necessary R' can be protected prior to 
reaction and the protecting group subsequently removed using standaiid techniques. 
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Roiitc 11 

Compounds of the formula (Ifl) wherein che lieierocycle is a 1.2,3-triazole and is direaly 
linked with the phenyl group can be prepared by reaction of a compound of formula: 




wherein R'« R^, R^. and R^ are as defined for formula (III), with a compound of the 

formula: 




where R* Is defined as for formula (III) in a suitable solvent, e.g. toluene or 
dimethylformamide, at a temperature of room temperature to the reflux temperature of the 
solvent either at atoiospheric pressure or at raised pressure- If necessary R'* and R* can be 
protected prior to reaction and the protecting group subsequently removed using standard 
techniques. 
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Roiite 12 

Compounds of the formula (UI) wlierein the heterocycle is direaly linked with the phenyl 
group can also be prepared by reaction of a compound of formula: 




wherein R', R^, R\ and R' are as defined for formula (III), with a compound of the 
formula: 




(XXU) 



wherein R^ is as denned for formula (III) and Lgj is defmed as a leaving group such as 
halo, e.g. chloro, or alkoxy, e.g. methoxy, in a suitable solvent such as tetrahydrofiiran at 
a temperature from room temperature to the reflux temperature. If necessary R*^ and 
can be protected prior to reaction and the protecting group subsequently removed using 
standard techniques. 
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Routc 13 

Compounds of the Fomiula (III) wherein the heterocycle is directly linked with the phenyl 
group can also be prepared by reaction of a compound of formula: 




(XXIII) 



wherein R', R^, R^ R' are as defined for formula (III) and Lg, is defined for formula 
(XXH) with a compound of Ihe formula: 



HON 

^ (XXIV) 



wherein R* is as defmed for formula (III) In a suiuble solvent such as tetrahydrofuran at a 
temperature from room temperature to the reflux temperature. If necessary R* and R* can 
be protected prior to reaction and the protecting group subsequently removed using 
standard techniques. 
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Rout^ 14 

Compounds of the foanula (III) wherein the heterocycle is directly linked with the phenyl 
group can also be prepared by reaction of a compound of the formula: 




(XXV) 



wherein R', R^, R\ are as defined for formula (in), with a compound of the formula: 



(XXVI) 



wherein is as defined for formula (III) and and Lgx is defined for formula (XXID in a 
suitable solvent such as tetrahydrofuran at a temperature from room temperature to the 
reflux temperature. If necessary R* and R* can be protected prior to reaction and the 
protecting group subsequently removed using standard techniques. 
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F^XAMPLES 
KXAMPI^E 1 

2.f3-(4-rf/n-l^^rZS.5R)-4- anyl-2.5-dimethvIliexahYdroDvrazin-l-vn-l-(3- 
■ni>thftYypliwivnmethvnphenvl>.ltf-1.2.4-tria20l-l-vnacetic acid 




A suspension of the compound of Preparation 8 (210mg), ethyl bromoacetate (80jil), and 
potassium carbonate (200mg) in acetonitrile (15inl> was heaned under reflux far 4 hours. 
On cooling, the reaction mixture was adsorbed onto silica gel, and purified by colunin 
chromatography over silica (90/10/0.75 hexaae/isopropanol/ammonium hydroxide) to 
afford Che ethyl ester oTthe title compound. 

Aqueous sodium hydroxide solution (2ml. 5N) was added to a solution of the intermediate 
ester in dioxan (6ml) and water (6mt), and the reaction stirred at room temperature for 2 
hours. The mixture was acidified to pH 2 with 5N hydrochloric acid and immediately 
rebasified to pH 9 with ammonium hydroxide solution, and evaporated to dryness in 
vacuo. The residue was purified by column chromatography over silica gel using gradient 
eiuiion C90/10/2 to 80/20/3 dichioromcthanc/methanol/ammonium hydroxide) to afford the 
title compound as a colourless solid, 120mg. 

m/z : 476 (MH^) 

R, : 0.21 (80/20/3 dichloromcthane/methanol/ammonium hydroxide) 
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5„ (300MHz. DMSOA): 8.48 (IH. s), 7.90 (2H, d). 7.46 (2H. d). 7.26 (IH, dd). 6,86 
(3H. m), 5.80 (IH. m). 5.18 (2H, 2Kd). 5.04 (3H, m), 3.73 (3H. s), 3.24 (IH. dd). 3.00 
(IH, dd), 2.82 (IH, d). 2.64 (3H. m). 2.26 (IH. dd). 1.95 (IH, dd), 1.10(3H, d), 1.00 
(3H.d). 

KXAMPT^ES 2 and 3 
g-f3.^4-ffJn-l-rr2.y ,'^g^^l^v1-a-S-ilinfiPflivlhftxahvdrnnvrazin-l-vn- 
rnethoxvphenynirip,thvnphenvl>-lg- l-2.4.tTiazol-l-vni?entanoicacid 

and 

ji-fj;-f4-rfJg^-l-rf25.5^-4-allvl-2.g -dimethvIhexahvdropvrazin-l-vl1-l-^ 
methoxvphenynmethyl]pheiiyl}-lflr-1.2.4-tr iazQl-l-vnpgntanoic acid 

The fallowing compounds of the general formula: 




were prepared by a similar method to that described for Example 1 from the compound of 
Preparation 8 and ethyl 5-broraovalerate, followed by saponificatioii. 

Example 2: 

m/z ■ 518 (MH*> 

R, : 0.23 dichloramethane/methanol/ammonium hydroxide (80/20/3) 

Sh (300MHz. CDCI3): 8.12 (IH. s), 7.99 (2H, d). 7.48 (2H, d), 7.20 (IH. dd), 6.80 (3H, 
m). 5.90 (IH, m). 5.10 (3H. m). 4.19 (2H. t), 3.78 (3H. s). 3.39 (IH, dd). 3.03 (IH. m). 
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2.92 (IH, d). 2.65-2.83 (3H, m). 2.34 (3H, m). 2.10 (IH» m), 1.98 (2H, m). 1.68 (2H. 
m), 1.18 (3H.d), 1.06 (3H. d). 

mJi. : 518 (MH*) 

Rf : 0.29 dichloromethane/methanol/anunoaium hydroxide (80/20/3) 
5„ (300MHz, CDCI3): 7.94 (IH, s). 7.54 (4H, m). 7.24 (IH. m). 6.85 (3H. ra), 5.91 (IH, 
m), 5-10-5.34 (3H, m), 4.28 (2H, t). 3.78 (3H, s). 3.50 (IH. m). 3.17 (IH, m), 2.73-3.02 
(4H, m). 2.40 (IH, m). 2.26 (3H, m), 1.85 (2H, m), 1.58 (2H. m), 1.17 (6H. 2xd). 
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RyAMPLR 4 

2-«-{A-f(Jrt-l-r(ZS.SRV4-alIvU2.5-f liinethvlhexnhYdroDvraziu-l-vl1-l-f3- 
hydroxvphenv»m€tb vnphftnvl>-l/y-l-2.4-tria7.oM-vhac€ticaeid 




Boron tribrotnide {2mU IN solution in diclilorometJiane) was added to a solution of the 
compound from Example 1 (93nig) and the reaaioa stirred at room temperature under a 
nitrogen atmosphere for 3 hours. The reaction mixture was evaporated to dryness in 
vacuo and the residue azeotroped with dichlorometliane. This material was neutralised 
widi 80/20/3 dichloromethanc/methanol/anunonium hydroxide solution and re-evaporated 
to dryness. The residue was purified by column chromatography over silica gel (80/20/3 
dichLoromethane/methanol/ammonium hydroxide) to afford the title compound, as a 
colourless solid. 63mg. 

: 0.17 (80/20/3 dichlororaethane/methanoi/ainmonium hydroxide) 

m/i : 462 (MH") 

6„ (300MHz, CDCl^: 8.15 (IH. s). 7.86 (2H. d), 7.12 (3H, m>, 6J6 (2H. m), 6.54 (IH. 
d). 5.82 (1H» m). 5.37 (2H, 2xd). 5.06 (IH. s). 4.68 (2H. s), 3.60 (IH, dd). 3.30 (2H, 
m). 3.04 (IH, d), 2.76 (IH. m), 2.52 (IH. m^ 2.40 (IH. dd), 2.20 (2H, m), 1.02 (3H, 
d), 0.85 (3H, d)^ 
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TCyAJVfPf .TCS S and 6 
,S.f5-{A.ffff^-l-r(25.5it^-4-allvU 2.^-d1mcthvlhexahvdrc)DYraziii-l-vn-l-(3- 
hy(lrnxvphenvnmethynphe> tyl>-l/f.l.2.4-triazQl-l-YnDentailQicacid 

and 

.^^rS-{4-rfg^-l-ra5>5/g1-4-aIlvl- 2.5-dimethvlhft3cahvdroovraziii-l-Yn-l-(3- 
hydroxyph«nvniiiethYl1p hfenyl>-lg-1.2>4^ria7oM pentanoic acid 

The following compounds of the general formula: 




or salts thereof, were prepared from the corresponding methyl ethers (Example 2 and 3) 
by similar methods to diat used in Example 4. 

.46- 



Ex 


Isomer 


Mfz 


'H-nmr/ Analysis 


5 


1 


504 


6„ (300MHz, CDClj): 7.94 (IH, s), 7.50 <4H, ui), 7.13 (IH. dd), 
6.71 (3H. m). 5.90 (IH, m), 5.24 (2H, m), 5.18 (IH. s), 4.11 
(2H. t), 3.48 (IH. dd). 3.11 (IH, dd), 2.95 (IH, d), 2.80 (2H, m), 
2,64 (IH. d), 2.34 (IH, dd), 2.20 (IH. dd), 2.10 (2H, t), 1.84 
(2H. m), 1.49 (2H, m>. 1.10 (6H. 2xd). 


6 


2 


504 


5„ (300MHz. CDCI3): 8.05 (IH, s). 7.84 (2H, d), 7.36 (2H, s). 
7.03 (IH, dd), 6.65 (2H, m), 6.58 (IH, d). 5.67 (IH, ra). 5.12 
(3H, m), 4.10 (2H, t). 3.30 (), 2.94 (IH, dd). 2.80 (IH. d). 2.65 
(IH, ra). 2.53 (2H. m), 2.19 (3H, m), 2.02 (IH. m). 1.88 (2H, 
m), 1.55 (2H. m), 1.06 (3H, d), 0.92 (3H, d>. 
Found: C, 66.06; H, 7.59; N, 13.58. C29H„NjOj.6/5H20 requires 
C. 66.31; H. 7,56; N. 13.33% 
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ExampleS. (5-{4-[(/?)-l-[(2S,5J?)-4-aU3rl-2,S-diiiiethylhexahydropyrazin-l-yl]-l-(3- 

hyclioxyphenyl)methyl]phenyl}-lH-l,2,4-trLazoI-l-yl)peiitanoic acid 

Exaraple6. (5-{4-[(i«)-l-[(2S,5«-4-aUyl-2,5-diniethyIhexahydropyrazin-l-yl]-l-(3- 

hydroxyphenyl)methyllphciiyl}-2/f-l,2,4-triazol-l-yl)pentanoicacid 

FYAMPT.RS7flndS 
Rthvl 5-fS-l4-r(/t1-l-rr2.S.5/?V4-li enzvl-2.5-dimethvlhexahvdropvrazin-l'Yl1-l-<3- 
TnrfhnxvpheiiY l^methyl1pheiivlV2^-1.2.4-tria2oi-l-vnpentanoate 

and 

Kthvl 5-iS-U4iR)-A -r(2.S.5fi>^-benzvl-2.5-dimethylh cxahvdrQpvrn7i n-1 - vH-l (3- 
methoxvph«nvninethvl]phcnvl>- 1 H «l .2.4-tria7.ol- 1 -vU pentanoate 




A suspension of the compound from Preparation 10 (490mg). eihyl 5-bromovalcrate 
(I82txl) and potassium carbonate <434mg) in acetonitrile (20ml) was stirred under reflux 
for 72 hours- On cooling, the mixture was partitoned between water (25ml) and 
dichloromethane (150ml) and the layers separated. The organic phase was dried (MgSO^) 
and evaporated to dryness in vacuo. The residue was purified by column chromatography 
over silica gel using gradient eluiion (98/2-90/10 dichloromediane/methanol) and then 
again eluting wiuh (95/5/0.25-80/20/1.5 hcxanc/isopropanol/ammonium hydroxide) to 
afford the N2 isomer, 490mg. 

R,: 0,50 (90/10/0.75 hexaneyisopropanol/ammonium hydroxide) 
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m/z : 596 (MH*) 

Sh (300MHz, CDCI3): 8.07 (IH. s). 8.00 (2H, d), 7.52 (2H, d). 7.20-7.32 (6H. m). 6.82 
(3H, ra). 5.12 (IH, s), 4.20 {2H, t), 4.14 (2H. q). 3.90 (IH. d), 3.22 (LH, d), 2.55-2.76 
(4H, m), 2.36 (2H, t), 1.95-2.06 (4H. m), 1.57-1.74 {4H. m). L22 {3H. t). 1.10 (6H, 
2xd). 

and the Nl isomer, 35mg. 

R^: 0.40 (90/ 10/0.75 hcxane/isopropaaol/ammomum hydroxide) 
m/z : 596 (MH*) 

5„ {300MHz. CDClj): 7.95 (IH, s). 7.60 (2H, d). 7.52 (2H, d), 7.28 (6H, m), 6.81 (3H. 
m), 5.16 (IH, s), 4.21 (2H, t). 4.10 {2H, q), 3.92 (IH, d), 3.80 (3H. s). 3.20 (IH, d). 
2.56-2.77 (4H, m). 2.29 (2H, t). 1.89-2.06 (4H. m). 1.62 (2H. tn). 1.24 (3H, t), 1.12 
(6H, 2xd). 
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FYAMPf K.S Ofliiii 10 
5-(5-{4-(rjt)-l-rf2.S.5Jgl-4-hen7:vl-2.5-dimethvlhcxahvdroDYrazin-l-Yn-l-(3- 
m.>thniirvphenvnmeth vHphgn vU-l W-1 .2.4-triazol-l-v[)Dentanoic acid 




S-f5-{4-ff/?)-l-r(2.S.5ffl-4-benzvl-2.S-diinethTlhexahYdrop%Tazin-l-vn-l-f3- 
methoxyphenvnmethvi1pheiivt}-2f/.1.2.4-triazQl-l-yl)pcntan oic acid 




These compounds were prepared by a method similar to that described for Example I 
using the compound of Preparation 10 and cihyl-5-bromovalerate and subsequent 
saponification. « 

The results were as follows: 
Nl isomer 
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m/z : 568 (MH*) 

5„ (300MH2. CDCI3): 7.93 (IH, s). 7.53 C2H, d), 7.46 {2H. d). 7.18-7.28 {5H. m), 7.12 
(IH, dd), 6.68 (2H. m). 6.56 (IH. s), 5.07 (IH. s), 4.20 (2H, t), 3,93 (IH, d). 3 60 (3H, 
s>. 3.17 (IH, d), 2.68 (IH. d). 2.57 (3H, m), 2.22 (2H, t), 1.84 2.02 (4H, m), 1,556 (2H, 
m). 1.08 (3H. d), 1.02 (3H. d). 

N2 isomer, 

m/z : 568 (MH"") 

6„ (300MHz. CDQj): 8.07 (IH. s), 7.97 C2H. d). 7.48 (2H. d), 7.27 (5H, m), 7.13 (IH. 
dd). 6.72 (3H, m), 5.04 (IH. s). 4.18 (2H, t), 3.92 (IH, d). 3.67 (3H. s). 3.25 (IH, d). 
2.55-2.74 (4H. m). 2.36 X2H, t). 1.94-2.10 (4H, m), 1.66 (2H, m). 1.10 (3H, d). 1.02 
(3H. d). 

-31- 

11 

j;_ (5-{4-[fg^-l-rf2S-S/g^-4.hcnz yi-'y- 5,riimedivlhexahYdroDvrazm^^ 

hy ^i^iryphi*nvUin<>tfhvnyhen yl>-lff-1.2>4-triflzol-l-vnnentanoicaciti 




The title compouad was prepared using the compound from Example 9 following a similar 
method lo that used in Example 4. 

m/z :554 (MH^) 

5h (400MHz . CDCI3): 7.90 <lH,s), 7.54 (2H. d>. 7.45 (2H. d). 7.19-7.28 (5H, m), 7.12 
(IH. dd). 6.72 (2H. m), 6.52 (IH, s), 5.12 (IH. s). 4.22 (2H, t), 3.93 (IH. d), 3. 19 (111. 
d). 2,55-2.72 (4H, m). 1.92-2.10 (4H. m), 1-82 (2H, m), 1.47 (2H. m\ 1.05 (6H. 2xd), 
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KXAMPLE 12 

5-f5-(4-Ug%l-rr2S.5Jn.A.h cngvl-2.S-dimi>thylh<^xghvdronvrazin-l-vll-l-f3- 
hyfirAiryphgnvnmcthv l1phenv[}-2//.1 .2.4^triazol-l>vnpcntaiioic acid 




The title compound was prepared using the compound from Example 10 following the 
procedure described in Exacqsle 4. 

m/z : 554 (MH*) 

6h (400MHz . CD3OD): 8.45 (IH, s), 7.90 (2H. d), 7.46 (2H, d). 7.30 (5H. m). 7.15 
<1H, dd), 6.69 (3H, m), 5.16 (IH, s). 4.22 (2H. t). 4.12 (IH, d). 3.52 (IH, d), 2.80 (3H, 
m). 2.64 (IH, m), 2.26 (3H. m), 2.10 (IH. m), 1.92 (2H» m), 1.60 (2H. m). L21 (3H. 
d), 1.11{3H. d). 
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ffXAMPT F.S 11 and 14 
Kthyl 5-f4.fa-[f/?^-l4a.S-^/?^-^hcnzv l-2--S-Himcthvlhexaiivdronvrpzin-I-vl>l-(3- 

hYdr T.vyphenTnmeth vnphgnvn-ltf.l.2.3-triazol-1-vni>entjinqqt^ 

and 

Kthvl 5-f4-^4-r^J?^-l-rf2^.^g^-4-heii2v U 2 -S-diitiethvlhexahvdroDvra7in-l-YlM-(3- 
liyHrnxvph«ivnm«thynpheiivl >lg-l .2.3-triazol-2-vnDentanQate 




A suspension of the compound from Preparation 16 (573ing). ethyl 5-bromovalerate 
(162^1). and potassium carbonate (4l8mg) in aoetonitrile {15ml) was stirred under reflux 
for 18 hours. On cooling, the mixture was partitioned between aqueous ammonium 
chloride solution and eihyl acetate. The phases were separated, and die aqueous layer 
extracted with ethyl acetate. The combined organic extracts were dried <MgSO,) and 
evaporated in vacuo to give a brown oil. This material was purified by column 
chromatography over silica gel using gradient eluiion (90/10-50/50 pentane/ethyl acetate) 
to afford the N2 isomer, I72mg. 

m/z : 582 (MH*) 

6„ (400MH3, CDCl,): 7.75 (IH, s). 7.64 (2H, d), 7.45 (2H, d), 7.08-7,28 (6H, m), 6.74 
(IH, d). 6,62 (2H, m), 5.04 (IH, s), 4.41 (2H, t), 4.08 (2H. q). 3,89 (IH, d), 3.18 (IH. 
d), 2.52-2.70 (4H. m). 2.30 (2H. t). 1.99 (4H, m), 1.63 (2H. m), 1.20 (3H, t). 1.08 (3H, 

d). 1.02 (3H, d). 
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followed by the Nt isomer, Ulmg. 
m/z : 582 (MH*) 

5„ (400MHz. CDCI3): 7.70 (3H. m). 7.46 {2H, d), 7.10-7.30 (7H, m). 6.74 (IH. d). 6.66 
(2H, m), 5.02 {IH, s), 4.38 (2H, t). 4.10 {2H, q), 3.88 (IH. d), 3. 18 (IH. d), 2.50-2.70 
{4H. m), 2.30 (2H, t). 2.00 (4H, m). 1.65 (2H, m), 1.21 (3H. t). 1.06 (6H. 2xd)- 



VXAMPTRSl-STO 19 

The compounds of the following general fonnula: 




were prepared by a similar method to that described for Examples 13 and 14 using the 
compound of Preparation 16 and the corresponding cp/ntga-broniocsters. 
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Ex 


Isomer i Mfz 


n 


'H nmr/analysis 


15 


N-l 




L 


6„ (400MHz. DMSOA)- 

Foiuid: C. 66.64. H. 6.70;N. 12.94. 
CjoHjjNjO^.l.e H,0 requires C, 66.61; H, 6.65; 

N, 12.92% 


16 


N-2 




I 




17 


N-2 


554 


2 


8 (CDCU: 7.80 (IH, s), 7.68 (2H, d), 7.50 (2H, 
d). 7-36-7 10 (6H, m), 6.80-6 60 (3H. m). 5.07 
(IH, s). 4.74 ( 2H. I). 4.20 (2H. q). 3.96 (IH, d), 
3.20 (IH, d), 3.02 (2H, m), 2.78-2.50 (4H, m), 
2.00 <3H, m). 1.25 (3H. t), 1.10 (3H, d). 1.05 
(3H, m>. 


18 


M I 
JN-l 




3 


6 (CDClj): 7.73 (3H. m), 7.49 (2H. d), 7.35-7.10 
(6H, m). 6.85-6.65 (3H. m). 5.52 (IH, br s). 5.07 
(IH, 3), 4.47 C 2H. t), 4.13 (2H, q). 3.92 (IH, d), 
3.22 <1H, d), 2.80-2.55 (4H, ra). 2.40-2.20 (4H. 
m). 2.10-1.95 (2H, m), 1.26 (3H, t), 1.15-1.05 
(6H. m). 

[a]D-7.4"(c=0.1) 
m/z 569 


19 


N-2 


569 


3 


5 (CDCI3): 7.79 (IH, s), 7.68 (2H, d). 7.49 (2H, 
d), 7.35-7.10 (6H, m). 6.85-6.65 (3H. m). 5.07 
(IH, br s). 5.02 (IH, br s). 4.52 ( 2H. t). 4.13 
(2H. q). 3.91 (IH, d). 3.22 (IH, d), 2.80-2.50 
(4H, m). 2.40-2.25 (4H. m). 2.10-1.95 (2H, m), 
1.25 (3H, t). 1,09 (6H, m). 
[a]D-10.4Uc=0.1) 
m/z 569 
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TCXAMPf 2ft and 21 




To a solution of the compound from Preparation 16 (2.4g) in acetonitrile (60nil) was 
added methyl 3-broinomethylbenzoate {0.969g) and potassium carbonate C1.75g). The 
reaction mixture was heated to reflux for 16hrs. after which time the reaction mixiute was 
cooled to room temperature and tetraethyl ammmonium fluoride (2.2g) was added, the 
reaction mixture was stirred for 25mins and then evaporated under reduced pressure. The 
residue was treated with sodium bicarbonate solution (1%, 80ml), and the product 
extracted with EtOAc (x2). The combined organic layers were dried over MgS04 and 
evaporated under reduced pressure. The crude product was purified on silica gel eluting 
with EtOAc/hexane (1:3-1:1) to afford the title compounds as two isomers. 

N2 isomer as a white foam (l.l5g): 
Rf 0,15 (EtOAc/hexane, 1/3, v/v). 

S„ (CDCI3) 8.05 (IH, s), 8.00 (IH, d), 7.80 (IH, s), 7.65 (2H. d). 7.55-7.40 (4H, m), 
7,3-7.1 (6H. m), 6.80-6.60 (3H, m), 5.65 (2H, s), 5.05 (IH. s). 3.90 (4H, t), 3.20 (IH, 
d). 2.80-2.50 (4H, m), 2.10-1.95 (2H. m), 1.10 (6H, 2xd). 

Nl isomer as a beige foam (l.Og): 
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Rf 0.25 (EtOAc/hexane, 1/3, v/v). 

5m (CDClj) 8.05 (IH. s), 8.00 (IH. d). 7.70 (2H. d), 7.65 (IH, s), 7.55-7.40 (4H, m). 
7-3-7.1 <6H, m). 6.80-6.60 (3H, m). 5.65 (2H, s), 5.05 (IH. s), 3.95 C4H, d), 3,20 (IH. 
d). 2.80-2.50 (4H, m>, 2.10-1.95 (2H. m). 1. 10 (6H, 2xd). 



y^yAMPLE 22 

f-V2-f4-{4-rrm-l -rf2S.5fn -4-h«nivl.2.S-dimethYmCTahYdronvrazin-1 -Yl1-l-f3- 
hvdroKvphenYnmfithvnphenyl}-! //-I .ZJ ^triazoH-YDnrftrir acid 




Aqueous sodium hydroxide solution (0.5ml, 2N) was added to a solution of the compound 
of Example 15 {I52mg), in dioxan (6m0 and methanol (3tnl) and the reaction stirred at 
room temperature for 1 hour. The reaction mixture was acidified to pH 5 using 2N 
hydrochlcric acid dien evaporated to dryness in vacuo. The residue was purified by 
column chromatography over silica gel using gradient elution CS5/ 15/3-80/20/4, 
dichloromethane/methanol/ ammonium hydroxide). This material was further purified on a 
polystyrene reverse phase resin using gradient elution (lGG/0-60/40 water/acctonitrile) . 
The acetonitrile was evaporated in vacuo and the remaining aqueous solution was Frozen 
atid lyophilised to afford the title compouiKl, 55mg. 



m/z: 512 (MH*) 
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5„ (400MHz, DMSO-cl,): 9.25 (IH.s), 8.40 (IH, s), 7.73 (2H.d), 7.40 (2H, d), 7.25-7.05 
(6H. ra), 6.70 ( 2H m). 6.60 (IH. d), 5.10 ( 2H,s), 4.85 (IH, s). 3.75 (IH, d). 2.70-2.50 
(4H, m), 2.28 (IH, s), 2.0 (2H, m). 1.0 (6H, 2xd) 

Found: C, 65.28: H. 6.84; N. 13.04. C3oH33N,03.2. 1 HjO requires C, 64.98; H. 6.86; N, 
13.33% 

[a]o -5.46 (methanol, c=0.33) 



EXAMPLES 23 to 27 



The following compounds of the general formula: 




were prepared using the procedure described in Example 22 from the corresponding 
esters. 

Example23 , (-)-2-(4-{4-[(i<)-14(2S,51I>-4-benzyl-2,5-dimethyme.xahydropyrazin-l-y 

l-(3-hydroxyphenyl)methyr|pheiiyl}-2ff-l,2,3-triaiol-2-yDacetic add 

Example24 . 3-(4- (4-t(«)-l -[(25,5i2)-4-benzyI-2,5-dimethylhcxahydropyrazin-l-yI]-l- 

(3-hydroxyphenyi)mcthyl]phenyl}-2H-l,2,3-triazoI-2-yl)propanoic acid 

Example25. 4-(4-{4-[(i?)-l-[(25,5/?)-4-l>eiizyl-2,5-dimethylhexahydropyrazin-l-yl]-l- 

(3-hydroxyphenyI)methylJphenyl}-lH-l,2,3-triazol-2-yDbutanolc acid 

Example26 . (-)-5-(4-{4-[(i?)-l-l(25, S^-4-ben^yl-2,S-dimethyIhexahydropy^azm-l-yI^ 

l-(3-hydroxyphenyl)metliyl]phenyl}-IAM,2,3-triazoI-2-yl)pcntanoic acid 

Example27 . (-)-5-(4-{ 4- -[C25,S/0-4-benzyl-2 ,5-dimethylhe.Yahydropyrazin-l-yl]- 

l-(3-hydroxyphenyl)methyll phenyl} -2H-1 ,2,3-trlazol-2-yl)pentaaolc acid 
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Ex 


Isomer 




n 


[a]n 

McOH 
(C=0.l) 


'H nmr 


23 


2 


312 


I 


o.2(r 


5„ (4aJMHz, DMSO-d,,): 9.25 (IH, S), 8.20 (IH, S), 7.72 
(2H. d), 7.40 (2H, d), 7.30-7.05 (6H, tn), 6.70 <2H. m), 
6.60 (IH» d), 5.20 (2H. s), 4.85 (IH. sO. 3.71 (IH, d), 2.70- 
2.50 (4H, ni), 2.27 (IH, s), 2.Q5-1.9S (2H. m). l.O (6H, 
2k(1). 

Found: C, e6.<W: H,. (5.70;N, 12,94. C»HuNiO,.l.d HiO 
requires C, 65.61; H, 6.65; N, 12.92% 


24 


2 


526 


2 


-5.20= 


5„ {300MHz. DMSO-d,J: 8.10 (IH. s). 7.75 (2H. d), 7.*15 
(IH. d). 7.30-7.05 (5H. m). e-SO-e-eO (3H. m). 4.90 (IH. s). 
4.60 (2H. 0. 3.85 (LH. d). 3.0 (LH. m). 2.95 (2H. t>, 2.75- 
2.55 (4H. m). 2.0 C2H, m). 1.0 (6H. 2xil). 
Rsiind: C, 65.41; H. 6.85: N. I2m Cj,H3jN503.2.2S HjO 
requires C, 65.76; H. 7.05; N, 12.37 « 


25 


1 


540 






5„ (400MHz. DMSO-d,,): 8.48 (IH. s), 7.73 (2H. d). 7.43 
(2H, d), 7.30-7.05 (6H, ra). 6.80-6.60 (3H, m), 4.88 (IH. s), 
4.40 (2H. i). 3.70 (IH, d), 3.25 (IH. d). 2,70-2.50 (4H, m), 
2.20 ( 2H, 0. 2, 10- 1 .90 (4H, m). 1 .03 (6H, m). 
Found C. 67.82; H. 7.09; N, 13.12. C^H^NjO,. 1.5 HjO 
requires C, 67.82; H, 7.11; N, 12.36% 


26 


1 


554. 


4 


-5.40O 


6,1 OOOMHz. DMSO-dJ: 8.48 (IH. s). 7.74 (2H, d), 7.42 
(2H, d), 7.26 (4H, tn), 7.19 (IH, m), 7.10 (IH, dd). 6,72 
(2H, d), 6.62 (IH, d), 4,88 <1H, sK 4.37 (2H. t), 3.73 (IH, 
d), 2.57-2.72 (-^H, m), 2.44 (5H, m), 2.22 (2H, t), 2.00 (2H, 
in), 1.86 (2H, m). 1.46 (2H, m), 1.04 C6H, 2xd). 
Found: C, 67.64; H. 7.12; N, 11.84. C33H„Nj0,.7/4H,O 
requires C, 67.73; H, 7,32; N, LI. 97% 


27 


2 


554 


4 




6h (3Q0VIHZ, DMSO-d|): 8.14 (IH. s). 7.74 (2H. d). 7.45 
(2H. d). 7.27 (4H. m). 7.19 CiH, m). 7.10 (lH.dd}. 6.60- 
6.74 (3H, m), 4.90 (IH. s), 4.41 C2H, I), 3.72 (IH, d), 2.63 
(4H, ni). 2.42 (4H. m), 2.18 (2H. t), 1.82-2.05 C5H. nO. 
1.45 (2H. in>. 1.04 (6H. 2xd). 

Found: C, 68.92; H, 7.17; N. 12.2T. CjjHwNA-HjO 
requires C. 69.33; H. 7.23; N. 12.23% 
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EXAMPLE 28 ami ZSI 
j 4(4-{44f^)-l-r(25.S^^-4-lieiizvl- 2.5.fliincthvlhcxahvdroDvra2in-l-vl1-l-r3- 
hvdroxvphenynmeUivl]ptieiiyl}-2ff-1.2.3-tr ia7oU2-vnmethvnhenzoic arid and 3^rf4-{4- 
[fj?>-l-[f2.S.5Jei-4-ijenzyl-2.3.dimcthylhexahvdroDTrazm-l-vl1-l'(3- 
hyriroxvphenvnmethvnDhenYl}-lg-1.2.3-triazol-2-ynnicthTnbetizoicacid 

The following compounds of the formula: 



o 




were prepared from Examples 20 and 21 following die procedure described in Example 

22. 



Ex 


Isomer 


Mil 


■Hnmr 


28 


2 


S8S 


5„ (400MH2. DMSOA): 8.55 (IH, s), 7.85 (2H, d), 7,75 (2H. m), 
7.45 (4H. m). 7.25 (4H. ra>. 7.20 (IH. ni), 7.10 (IH, i). 6-80-6.60 (3H, 
m), 5.80-5.60 (2H, 2xs), 4.95 (IH, s), 3.75 (IH, d), 2.70-2.50 <4H, m), 
2.0 (2H, m). 1 .05 <6H. m). 

Found: c. 32.00; H. 7.34; N. 8.37. C„H3,N,0]. 3.5 HjO requires C, 
52-03; H, 7.76; N. 8.4396 


29 


1 


588 


S„ (400MH2, DMSO-d«): 8.25 (IH. s), 7.85 (2H, m), 7.75 (2H. m), 
7.45 (4H. m), 7.25 (4H, m), 7.20 <IH, ra), 7.10 (IH. t), 6.80-6.60 (3H» 
m), 5.75 C2H. s), 4.95 (IH, s>, 3.75 <1H. d), 2.70-2.50 (4H, m), 2.0 
(2H. m). 1.05 («H, 2xd). 

Found: c, 69.77: H. 6.31; N. 11.14. CjftH3,N^,. 1.8 HjO requires C. 
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Ex 


Isomer 


M/x. 


'H nmr 








69.72; H, 5,60: N, 11.29%. 



FXAMPLE 30 

2,r2-f4-{4-rfg\-l-ff25g.S/n- 4-l^ngvl-2.5-dimcth7lhexahydropvrazin>l-vn-l-0- 
hydroxypheiiynmcth yl]phenyl}-2//-1.2.3-tria7ol-2-vncthoxv1acetic acid 




Hydrogen chloride gas was bubbled through a solution of the first compound of 
Preparation 17 (2.50g) in ethanol (150ml) at 0'*C for 30 mins. The reaction mixture was 
then stirred at O^C for 45 mins after which time the ethanol was evaporated under reduced 
pressure, the residue was redlssolved in ethanol (60nil) and H2O (60mi), warmed to room 
temperature and stirred for IShrs. 2M NaOH (11.5mL) was added to the reaction mixture 
and stirred for 3hrs, the mixture was acidified to pH 5 using 2M HCI and the solvent 
ev£qx)rated under reduced pressure. The product was purified on silica gd eluting with 
(CHzCli/MeOH/O.ggNH^, 80/20/4, v/v) to afford the N2 isomer (1.60g) as a white 
powder. 

m^V 556 (MH*) 

5h (300MHz, DMSO-dft): 8.20 (IH, s). 7.80 (2H, d), 7.45 <2H, d). 7.30 (4H. m). 7.25 

(IH, m), 7.10 (IH, t), 6.80-6.60 <3H, m), 4.95 <IH, s). 4.55 (2H, t). 3.93 (2H, d), 3.83 

(2H, m), 3.70 (IH. d), 2.70-2 50 (4H, m). 2.0 (2H. m). 1.05 (6H, m). 

Found: c. 66.63; H, 6.84; N, 12.64. CjjH^NjOj.HjO requires C, 66.99; H. 6.85; N, 

12.21% 
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[a]o -2.0 (Methanol, c^O.l) 

TCXAMPLE 31 

2-[2.r4-{4-[(WVl-^r2^.5/^>-4-ben^vU2.5^methYlhexahv ^^ropvrazitl-l-vn-l-(3- 
hvdrflxvphenvnmethyllphenv) }-! //-1 .2.3-triazftl-2-vilethoxvlacctic acid 

The compound of the formula: 




was prepared using a similar method to Example 30 and using the second compound of 
preparation 17, to afford the tide compound as a white solid (490mg). 

m/z: 556 (MH^) 

Sh (300MHz. DMSO-d«): S.70 (IH, s), 7.75 (2H. d), 7.45 (2H, d), 7-30 (4H. m), 7.20 
(IH, ra), 7.10 (IH, t), 6.80-6.60 C3H. m). 4.95 (IH. s). 4.50 (2H. m), 3.95-3.70 (6H, 
ra), 2.70-2.50 (4H, m). 2.0 (2H, m), 1.05 (6H, 2xd). 

Found: c, 64.33; H. 7,02; N, 13.08. C^^H^^NjO*. 2.25 H^O requires C, 64.46; H. 7.02; 
N, 11.75%. 

[alo -2,60 (methanol, c=0. 1) 
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RX AMPLE 32 



EXAMPLE 33 

Ethvl 2W3-{4-ffm-l-r^2S.S g^-A-gllyl-2.5-riimethvlhcxahTdroDvrazin-l.vn.l-Q- 
hydroxypheDynmcthynphenyl}«1.2 T4^oxadiazol-5-vl1 acetate 



Tetrabutylammonium l^rogcn sulphate (50nig) and powdered sodium hydroxide (508nig) 
were added to a solution of the compound from Preparation 19 (Ig). A solution of freshly 
distilled ethyl inalonyl chloride (704ml) in dioxan (5ml) was then added dropwise to this 
solution and the reaction stirred at IffC for 20 hours. On cooling, the reaction mixture 
was filtered and the filtrate evaporated to dryness in vacuo, to give a brown oil. Tlie 
residue was purified by column chromatography over silica gel using gradient elution 
(93/7/0.5-80/20/3 hexane/isopropyl alcohol/ammonium hydroxide) to afford the title 
compound. 485mg. 

Rf : 0.37 (80/20/1.5 hexane/isopropanol/ammonium hydroxide). 
m/z : 491 (MH^) 

S„ (300MHz, CDCI3): 7.99 (2H, d), 7.55 (2H, d), 7.18 (IH, dd). 6.72 (2H, m). 6.62 
(IH. s). 5.88 (IH, m), 5.19 (3H, m), 4.26 (2H, q), 4.02 (2H. s), 3.38 (IH, dd), 2.88 
(2H. m), 2.48-2.68 (3H. m). 2.16 (IH, dd), 1.95 (IH. dd). 1.30 (3H. t), 1.20 (3H. d). 
1.01 (3H,d). 




(145) 12 000-16984 ( P 2 0 0 0 - 1 =aiBI 



-64- 



lA^4-rfJ»-1-rf2S.5Jg)-4- a11vl-2.q-riiniefhvlhexahYHr0Pvra7'"-T-Yn-I-a^ 
^yH,^yy|ihPH Yrnngthvnp h«. Yl>- -1 -2.4-nvariiazol'5-vl)gCgtw aqL<j 




A solution of the compound from Example 33 (490mg) in acetone {45ml) was added to a 
suspension of lipase enzyme {Pseudomonas cepacia^ (l50mg) in phosphate buffer (pH 
7.2, 0.2M, 80ml). and the reaction stirred at room temperature for 18 hours. Lipase P 
(Amano) enzyme (200mg) was then added and the reaction stirred at 30 "C for a further 3 
weeks. The reaction mixture was preadsorbed onto coarse grade silica gel and evaporated 
to dryness in vacuo. The residue was purified by column chromatography over silica gel 
(80/20/3 dichloromethane/methanol/ammonium hydroxide). This material was further 
purified over a polystyrene reverse phase resin using gradient elution (90/10-50/50 
watcr/acctonitrUe). The acetonitrile was evaporated in vacuo and the remaining aqueous 
sohjtion was frozen and lyophUised to afford the ride compound as a white solid, 63mg. 

Rr : 0.31 (80/20/3 dichlororaethane/mcthanoi/ammoniura hydroxide) 

8h (400MHz. DMSOd,): 9.38 (IH. br s). 7.94 (2H. d), 7.58 (2H. d), 7.16 (IH. m). 6.68 

(2H. m). 5.82 (IH, m), 5.20 (2H, 2xd). 5.08 (IH, s), 4.19 (2H. s), 3.02 (IH, dd). 2.87 

(IH. d). 2.60-2.74 (3H, ni), 2.28 (IH, m). 1.92 (IH. m). 1-12 (3H, d), 1.02 (3H, d). 

Found: C, 61.80; H. 6.19; N, U.19. C^eHjaN.Oj. I/2H2O requires C, 61.52; H, 6.95; N, 

11-04% 
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EXAMPLE 35 

3-aj?U1-rr2:S. g^-4-allvl-2.5^mrthylhexahvdroPTrazin-l-Yn -^4•^4-(hYri^>y^^ 

1.3-thiaznl-2-ynphei iylmfithvn phenol 




Tetraethylammonium fluoride (56mg) was added to a solution of the compound from 
Preparation 26 (I40mg) in acetonitrile (lOml) and the reaction stirred at room temperature 
for 30 minutes. The mixture was partitioned between ethyl acetate (20ml) and water 
(lOml) and the phases separated. The aqueous phase was extracted with ethyl acetate, the 
combined organic extracts dried (NaiSO^), and evaporated to dryness in vacuo. The 
residue was purified by column chromatography over silica gel (93/7/1 
dichloromethane/raethanol/ammonium hydroxide). This material was then slurried in water 
and this suspension frozen and Lyophilised to afford the title compound as a solid, 73mg. 

R,: 0.21 ((93/7/1 dichioromediane/methanoi/armnonium hydroxide) 
m/z : 450 (MH^) 

[a]o +29.21 (c=0.10 metlianol) 

Sh (400MHz, CDCI3): 7.83 (2H. d), 7.49 (2H. d), 7.18 (IH. dd). 6.73 (2H, m), 6.65 
(IH, s>, 5.90 (IH, m), 5.20 (3H, m). 4,82 (2H, s). 3.40 (IH. dd). 2.94 (IH, m). 2,83 
(IH, d), 2.60 (3H, m), 2.19 (IH, m). 2.00 (IH, m), 1.72 (IH. br s), 1.15 (3H, d). 1.02 
(3H. d). 

Found: C, 68.14; H, 7.06; N, 8.84. C26H31NJO2S.2/5 EtOAc requires C, 68.37; H. 7.11; 
N. 8-67% 
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RYAMPLE 36 




The title compound was prepared using the compound from Preparation 27 following a 
similar procedure to that described for Example 35, and was obtained in 95% yicid. 

R,: 0.38 (90/10/2 dichloromethane/mcthanol/ammonium hydroxide) 
nUz : 464 (MH*) 

6„ (300MHz. CDCI3): 7.83 (2H, d). 7.49 (2H. d). 7.19 (IH, dd). 6.97 (IH. a). 6.72 (2H, 
m), 6.66 (IH. s), 5.88 (IH. ra), 5.18 (3H, m), 3.99 (2H. t). 3,60 (IH, br s), 3.37 (IH, 
dd), 3.04 (2H, t). 2.86 (2H. m). 2.60 (2H. m). 2.48 (IH. ni). 2.15 (IH, m), 1.94 (IH. 
m), L18 (3H, d), 0.99 (3H, d). 



(148) 12 000- 16984 (P20 00-1^'7A) 



.67- 

l. yHrnKvphenvnip i'>hy11phftnvl^-1.3-thiazolf-4-<ari?9?<Yl^te 

S OH 

N' 



O 



Mc 




Tetraethylammonium fluoride (296mg) was added to a solution of the compound from 
Preparation 24 (SOOrag). in acetonitrile (lOml), and the reaaion stirred at room 
temperature for 10 minutes. The reaction mixture was partitoncd between water and ethyl 
acetate, and the phases separated. The aqueous layer was extracted with ethyl acetate, the 
combined organic extracts dried (NajSOJ and evaporated to dryness in vacuo. The residue 
was purified by coluirai chromatography over silica gel (96/4 dichlorometliane/methanol) 
to afford the title compound, SBOmg. 



ffi/i: 492 (MH*) 

6„ (400MHz, COa,): 8.14 (IH. s). 7.93 (2H. s), 7J4 (2H, d). 7,20 (IH, dd), 6.74 (2H, 
m), 6,66 (LH. s), 5.88 (IH. m). 5.20 (3H. m), 4.46 <2H, q). 3.38 (IH, m). 2 87 (2H. m), 
2.68 (IH. m). 2.60 (IH, d), 2.52 (IH. m). 2.17 (IH. m). 1.96 (IH. m). 1.43 (3H, t). 
1.18 (3H,d), 1.01 {3H.d). 
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The following compounds of the general formula : 




R2 



were prepared by dcsilylation of the corresponding silyl ethers, by similar methods to that 
described in Example 37. 

Example 38. ethyl 2-(2-{4-[(i?)-l-[(25,5i0-4-aUyU2,5-dimethylhexahydropyra2in-l- 

yl)-l-(3-hydroxyphenyl)niethyllphenyl>-l^-thiozole^-yl)acetate 

Example 39. ethyl 2'[2-(2-4-[(/l)-l-[(25,5«)-4-allyl-2,5-diiiicthylhexahydropyrazin- 

l.yl>l-a-hydroxyphenyl)methyl]phenyH,3-thiazol-4-yl)ethyl]aminoacetate 

Example 40. ethyl 2-[[2-(2-4-((J?)-l-(C2S,5i?)-4-aUyl-2^methylhe3whydropyrazin- 

l-yl]-l-(3-hydroxyphenyl)inethyl]phenyl-l»3-thiazoM-yl)ethyl](methyl)amiiio]acetat« 

Examfde 41 . ethyl 2^(2-{4-[(/?)-l-[(25,5;?)-4-propyl-2,5-dimethylhexahydropy razta- 

l-yl]-l-(3-hydroxyphenyl)methyl]phenyl>-l,3-thiazolCH4-yl)acetate 

Example 42. ethyl 2-^4'[(4-allylpiperazino)<3-hydroxyphenyl)methyl]phenyl-I,3- 

thiazol-4-yl)acetate 

Rxam ple 43. ethyl 2-(2-{4-[(lf)-l-[(2S,5/t)-4-benzyl-2.5-dimethylhexahydropyrazm- 
l-yq-l-(3-hydroxyphenyDmcthyllphenyl}-l,3-thiflzole-4-yl)acetate 
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Ex 


Rl 


R2 


mfz 


'H nmr 


38 


0 


Me" N 

f' 


506 


5,1 {40OMHI. CDCl,): 7.84 (2H, d), 7.S0 (2H. d), 7.18 
(2H. m). 6.T3 (2H. ra), e.63 (IH. s), 5.88 (IH. rn), 
5.52 (IH. brs), 5.18 (3H. m), 4.21 (2H. q), 3.90 (2H. 
s). 3.37 (IH. dd), 2.85 (2H, m). 2.62 (2H. m). 2,50 
MH 2.16 an ml 1.95 <1H, m), 1.28 f3H, t), 
l,16(3H,d). 1.01 (3H.d). 


39 


H O 


Me " N 

{ 


535 


fi„ (400MHz, CDO,): 7.83 (2H, d), 7.47 (2a d), 7.14 

{2H. tn), 6.67 (2H, m), 6.58 <;iH, s). 5.89 <lH. m). 
5.19 (3H. m), 4.18 (2H, q), 4.00 (2H. s). 3.50 (2H, s). 
3.39 (IH, dd). 2,94 (IH, dd). 1.81 (IH, d). 2.48-2.66 
(4H, m), 2.18 (IH, m). 1.97 (IH. m), 1.28 C3H. t)., 


40 


Me O 


Me N 


549 


6n (4D0MH7, COa,): 7.84 (2H. d), 7.47 (2H, d>, 7.16 
(2H. m>. 6.73 <2H. ra), 6.60 (IH, s), 6.44 (IH, br s). 
5.88 (IH. m), 5.18 (3H, ni5. 4.20 (2H, q). 3.95 (2H, 
5), 3.38 (2H, s), 2.91 (IH, m), 2.82 (IH, m), 2.60 (2H. 
m). 2.48 (4H, m), 2.18 (IH, m), 1.97 (IH, m), 1.28 
fKU i\ 1 15 HH l02f3H. d>. 
(olo + 13.34, c>0.013 


41 


O 


N^Me 

\ 


508 


5h (400MHz. CDClj): 7.84 C2H, d), 7.50 (2H. d). 7.17 
(2H. m). 6.72 (2H, in), 6.60 (IH, s), 5.18 (IH, 9), 4.20 
(2H a) 3.89 (2H. s). 2.84 (IH, dd), 2.60 (3H, m). 
2.48 (IH, cn). 2.20 (2H. m). 1.92 (IH. m). 1.41-1.61 
(3H, m). 1.27 (3H. t), 1.16 (3H. d). 0.99 (3H, d). 0.87 
(3H, I). 


42 


If 
O 




478 


5h (300MHz, DMSO-dfi): 9.30 (IH, s), 7.82 (2H, d). 
7.50 (2H. d), 7.06 (IH. dd), 5.77 <2H, m>, 5.12 (2H, 
m). 4.22 (IH. s), 4.10 (2H, q), 3.85 (2H, s). 2.94 (2H. 
U), 2.27-2,44 C8H, in). 1.19 (3H, i). 


43 


O 


Me N 


556 

1 


&„ (400MHz, DMSO-dfl): 9.3D (IH, s). 7.82 (2H, d), 
7.50 (3H, m). 7.28 (4H. m). 7.20 (IH, m), 7.13 (IHj 
dd), 6.72 (2H. m). 6.63 (IH, dl. 4.94 (IH. s). 4.10 
(2H, q), 3.85 (2H, s). 3.74 (!H. d), 3.26 (IH. m). 2.63 
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1 








(4H, m), 1.98 (2H, m). 1.18 93H, I), 1,04 (6H. 2xd). 



KXAMPLE 44 

Rthyi 2-(4Jf/a.1Jf2.S.5gl - 4^nfviiwl-2.S-diniathvlhexahvdroPVrazin-1-Yl1-l-(3- 
hyHr«^l>hpnvnn.oHiYi1ph<>nvi^-l l-thin7nlf!-4-rarhox¥tate 




Me 

A solution of ihe compound from Preparation 31 (400mg), propionaldehyde (86^1), acetic 
acid (56ml) and sodium triacetoxyborohydride (375nig) in tetrahydrofuran (Sml) was 
stirred at rooni temperature for 3 hours. The reaction mixture was flicn partitioned 
between ethyl acetate (25ml) and saturated aqueous sodium bicarbonate solution (25ml), 
and die phases separated. Tlic aqueous phase was extracted wiOi ethyl acetate (2x25ml), 
the combined organic extracts dried (Na^SO,), and evaporated 10 dryness in vacuo. The 
residue was purified by column chromatography over silica gcl using gradient elution 
(98/2-93/5 dichloromethane/methanoi) to afford the title compound as a brown oil, S95rag. 

R^: 0-62 (85/15 dichloromethane/methanoi) 
m/z: 494 (MH^ 

Sh (400MHz, CDCI3): 8-14 (IH, s), 7.92 (2H, d), 7.50 (2H, d), 7.16 (IH. dd). 6.72 (2H. 
m), 6.65 (IH, s). 5.1$ (IH, s). 4.45 (2H, q). 2.92 (IH. m). 2.68 (2H, m), 2.58 (2H, m). 
2.26 C2H. m). 2.06 (IH. m), 1.52 C2H, m), 1.42 (3H, 0. 1.16 (3H, d). 1.04 (3H, d). 0.90 
(3H, t). 
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Rthvl 2-{4-rfif^-1.»2.S^gl . 4.1vHw^U2.5-riim<^thvlhexflhvdroPYrazin-l-Yn-l-^ 
hvHroxvDhenynmftthvnph ftnyl}-.I.3-thiazole-4-carbOXVlate 




The tide compound was prepared followmg a similar procedure to that described in 
Example 44 and using the compound of Preparation 31 and benzaldehyde. and was 
obtained as a light brown oil, 88%. 

Rfi 0.31 (dichloromethane/methanol) 
nUz\ 542 (MH-^) 

6„ (400MHz, CDCI3): 8.14 (IH, s), 7.92 (2H, d), 7.54 (2H. d). 7.15-7.32 {6H. m). 6.79 
(IH. d), 6.73 (IH, d), 6.68 (IH. s), 5.08 (IH. s), 4.45 <2H. q). 3.92 (IH. d), 3.23 (IH, 
d), 2.74 (IH. d). 2.63 (3H. m). 2.04 (2H, m), 1.42 (3H, t). 1.10 (6H. 2xd). 
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RYAMPLES 46 and 47 
^rh yl 2-{4-rff^ mpgrhydri^f YT^lnH .l-mfivrazin-2-vK3- 
|^yilrnKyphcnY'^"i«>thYl] phf«yi>-l-Vthiazole>4-carbQXY>^te 




A suspension of the compounds from Preparation 38 (SOOmg) and 40 <317mg). and 
potassium carbonate (l.lg) in acctonitrile (6nil) was stirred under reflux for 18 hours. On 
cooling, [he reaction mixture was partitioned between water and ethyl acetate. The phases 
were separated, and the aqueous layer extracted with ethyl acetate. The combined organic 
layers were dried (NajSO,) and evaporated to dryness in vacuo, to give a brown oil. This 
material was purified by HPLC using a chiralpak AD column (2x25cm), eluting at 
9ml/min with 70/30 hexaneAsopropanol containing 0.6% trifluoroacetic acid and 0.4% 
diethylaminc- The two separated products were each further purified by column 
chromatography over silica gel (90/10 dichloromethane/mcthanol) to afford the 
diastereoisotners of the tide compound, isomer 1, 300mg. 



m/z: 464 (MH^) 

5„ (400MHz. CDCI3): 8.12 (IH. s). 7.93 (2H, d). 7.50 (2H. d). 7.16 (IH. dd), 6.96 (IH. 
d). 6.91 (IH, s), 6.68 (IH, d), 4.98 (IH, br s). 4.44 (2H. q), 4.30 (IH. s). 2.94-3.12 
(3H. m). 2.80 (IH, m). 2.34 (IH. ra). 2.16 (2H. m). 1.77 (2H. m), 1.42 (3H. t). 0.91 
(4H, m). 

200mg, of the second isomer was also isolated. 
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^fi. yi 2-{4-rrf3 Jg.ga^-3-i p i >i^ yip Arh yriropyrrolon ,2-a1PTrazin-2-Yn(3- 

hyaroxvphcnvnmothynphen yi>-l.3-thia7ole-4-carboxYlate 

S 



N' 





r 1 




.Me 

I 


c 





OH 



A suspension of the compounds from Preparations 38 (1.2g) and 41 (533mg) and 
potassium carbonate {1.7g) in acetonitrilc (20ml) was stirred under reflux for 18 hours. On 
cooling, the mixture was pariitioned between water and ethyl acetate and the phases 
separated. The aqueous layer was further extracted with erhyl acetate, the combined 
organic extracts dried (NaiS04) and evaporated to dryness in vacuo. The residue was 
purified by column chromatography over silica gel, (hexane/isopropanol/anunoniura 
hydroxide), and again (95/5 ethyl acctate/triethylamine) to afford the title compound as a 
mixture of diastereoisomers, 125mg. 

R,: 0.39 (95/5 ethyl acetaie/triethylamlne) 
m/z: 478 (MH^-) 

6„ (400MHz. CDClj): 8.14 (IH, s), 7.93 {2H. d), 7.21 (2H, m). 7.12 (IH, m), 6.97 (IH, 
s). 6.87 (IH, s), 6.70 (IH, s). 5.50 (IH. br s). 5.38 (IH. s), 4.42 (2H. m). 2.94 (2H. m). 
2.85 (IH, d). 2.57 (IH. m), 2.14 (3H, ra). 1.70 (3H. m). 1.40 (3H, s). 1.22 (4H, m). 
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h yrirnvyphenvl^me thynphenvU-l .3-thiazol<^4-carl)QXYUc a<i<l 




Aqueous sodium hydroxide solution (3mi, 2N) was added to a solution of the compound 
from Example 37 (580mg), in dioxan (6ml) and methanol (3mi) and che reaction stirred at 
room temperature for 3 hours. The reaccion mixture was acidified to pH 5 using 2N 
hydrochloric acid then evaporated to dryness in vacuo. The residue was purified by 
cohimn chromatography over silica gel using gradient elution (85/15/2.5-80/20/3 
dichloromethane/methanol/ammonium hydroxide). This material was further purified on a 
polystyrene reverse phase resin using gradient elution (100/0-50/50 watcr/acetonitrile). 
The acetonitrde was evaporated in vacuo and the remaining aqueous solution was frozen 
and lyophilised to afford the tide compound. 410mg. 

Rf: 0.22 (80/20/3 dichloromethane/methanol/ammonium hydroxide) 

m/z : 464 (MH^) 

[dlo + 15.0 (c=0.08, methanol) 

6h (400MHz, DMSO-d^): 9.34 (IH. br s), 8.40 (IH. s), 7.90 (2H. d). 7.51 (2H. d), 7.14 
(IH. dd). 6.70 (3H. m), 5.79 (IH, m). 5,18 (IH, d). 5.10 (IH, d), 5.00 (IH. s), 3.17 
(IH, dd). 2.88 (IH. m), 2.75 (IH, dd). 2.55 (3H, m), 2.12 (IH. m). 1.88 (IH, m). 1.08 
(3H. d), 0.96(3H, d). 

Found: C. 63.72; H. 6.13; N, 8.65. CmH3,N303S.2/5CH3CU requires C, 63.73; H, 6.04; 
N, 8.44%. 
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y;y^TVfPT.TCS 50 to59 
The following compounds of rlie general formula : 




were prepared from the corresponding esters usiag a similar method to that described for 
Example 49. 

ExampleSO. 2-(2-{4-[(J?)-l-[(25,5/e)-4-aUyI-2,5-dimethylheicHhydropyrazm-l-jl]-l-(3- 
hydroxyphenyl)methyllphenyl}-l3-thiazol-4-yI)aceticacid 

Examples 1 . 2-[2-C2r{4-[(/l)-l-[(25,SR)-4-anyl-2,5-dimethylhexahydropyrazin-l-ylJ-l- 
(3-hydroxypheiiyI)methyI]phenyl}-l,3-thiazol-4-yl)ethyl]amiiioaceticacid 
Example52. 2-[[2-(2-{4-[(ft)-l-[(2S,5/«)-4-allyl-2,5-dimethylhexahydropyrazin-l-yl]-l- 
(3-hy droxyplieiiyl)iiicthyllpheiiyl}-l ^thiazol-4-yDethyl]<niethyl)amino]acetic acid 
Example53. 2-{4-[(J?)-l-[(25,5ie)-4-propyl-2,5-dimethylhexahydropyraziii-l-yl]-l-(3- 
hydroxyphenyDmethydphenyl}-! ,3-thiazole-4-carboxy Kc acid 

Examplc54. 2-(2-{4-[(«)-l-[(25,5/?)-4-propyl-2,5-dimethylhexahydropyrazin-l-yl]-l- 
(3-hydroxy phenyl) methyl] phenyl} - 1 ,3-thiazol-4-yl)acetic add 

ExampleSS. 2-(2-{4-[(4-allylpiperazino)C3-hydroxyphenyl)methyl]phenyl}-l,3-thiaz6l- 
4-yl)acetlc acid 

Exainple56. 2-{4-C(l?)-l-[(2S,5i2)-4-benzyl-2,5-dimethylhexahydropyraziii-l-yl]-l-(3- 
hy droxypheuyDmethy Qphenyl}- 1 ,3-Uiiazole-4-carboxylic acid 

Example57. 2-(2-{4-[(/f)-l-[(2S,5lf)-4-benzyl-2,5-dlmethylhexahydropyrazin-l-yI]-l- 
(3-hydroxyphcnyl)mcthyI|phenyl}-l ,3-th[azol-4-yl)acetic acid 
Example58. 2-(2-{4-[(8aJf)pcrl^rdropyrrolo[l,2-a]pyraziii-2-ylC3- 
hydroxyphenyl)niethyl]phenyl}-l ,3-thiazol-4-yl)acetic add 
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F.xample59. 2-{4-[[(3i?,8aS)-3-methylpcrhyclropyrrololl,2-a]pyrazin-2-yll(3- 
hydroxyphenyl)inethyl]phenyl}-l,3-tliiazale-4-carboxylic acid 



Ex 


Rl 


R2 


m/z 




'Hninr/ Analysis 


50 


o 


N^Me 
Mc" N 

(' 


478 


+20.67 
c-0.12 


5h (400MHz. DMSO-dj): 7.82 (2H. d). 
7.48 (2H. d), 7.12 (IH. dd). 6.68 (3H. m), 
5.77 (IH, m), 5.16 (IH, d), 5.08 (IH, d). 
4.98 (IH, s). J,74 (2H, 3), 3.L6 (IH, dd). 
2.84 (IH, m), 2.62 (IH, dd), 2.54 <3K, 
m). 2.08 (IH, m). 1.85 (IH, m), 1.06 (3H, 
d). 0.94 (3H, d). 

Found: C. 64.83: H, 6,36; N. 8.42. 
CitH3,NjO,S.6^5HjO requires C. 64.96; H, 
6.74; N, 8.42« 


51 


« & 


N^Me 

(I 


507 


+22.37 
c=0.11 


5„ (400MHz, DMSOO: 7.83 (2H, d), 
7.55 (IH. s). 7.49 (2H, d), 7.12 (IH.dd), 
6.67 (3H. ni). 5.7S (IH. m). 5. 16 (IH. d). 
5.08 (IH, d), 4.9B (IH, s). 3.97 (2H. s), 
3.40 (IH, br s>, 3.24 C2H. s). 3.15 (IH. 
m). 2.85 (IH. m), 2.72 (IH, d). 2.51 (3H, 
m). 2.10 (IH. m), 1.87 (IH, m), 1.07 (3H. 
d), 0.93 (3H, d). 

Found: C, 63.00; H, 6.84; N. 10.37. 
Ci,Hj4N,03S.3/2H20 requires C, 63.02; H, 
6.99; N, I0.50« 


52 


Me O 


Me' N-^ 


521 


+ 17.60 
c=0.10 


S„ (400MHz. DMSO-dJ: 7.84 (2H, dj, 
7.46 (2H. d). 7.13 (IH, dd). 6.68 (3H. m). 
5.78 (IH, m), 5.16 (IH, d), 5.08 (IH, d), 
4,98 (IH, s), 3.85 (2H, s), 3.17 (3H, m), 
2.86 (IH. m), 2.72 (IH. d), 2.54 (3H, m), 
2.34 (3H. s). 2.09 (IH. m), L.B8 (IH. ra), 

1.05 (3H. d).0.92 (3K, d). 

Found: C, 63.43; H, 7.04; N, 10.18. 

Ci^„NjO,S.3/2HaO teqLires C. 63.59; H. 

7.18: N. 10.23% 
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Ex 


Rl 


R2 




[a]n 


'Hnmr/ Analysis 


53 


0 


.N^Me 
Mc" N 


466 


+ 17.20 
c=0.10 


6„ (400MHI. DMSO-dft): 9,34 (IH, br s). 
a 38 (IH, s). 7.88 <2H. d), 7,52 (2H, d). 
7.14 (LH, dd), 6,71 (2H, m), 6.66 (IH, d). 

2.56 (IH, d), 2.44 (IH. m), 2.15 (2H. m), 
1,90 (IH, m), 1.38 (2H, m), 1.08 (3H, d), 
0.96 (3H. d). 0.80 (3H, t). 
FouOCi: C. 57.60; H. 7.34; N, 7.73. 
Cj|H3,N,OiS.9/4H^ requires C, 57.50; H, 
7.34; N, 7.75% 


54 


o 


Me* N 
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4-23.0 
c=0.10 


8„ (400MHz, DMSO-df,): 9.29 (IH. s), 
7.82 an. d). 7.48 (3H. m), 7.12 (IH.dd), 
6.70 (2H. m). 6.05 (IH. d). 4.94 (IH. s), 
1 tfi lOfi O 1 l7 fZtf t\ 2 78 flH d) 
2.64 (IH, m). 2.42 (LH, m), 2. 15 C2H. m). 
1.89 (IH, m), 1.36 (2[{. m). 1.08 (3H. dh 
0.94 (3H, d), 0.81 (3H. i>. 
Found: C, 64.52; H, 6.78; N, 8.41. 
C27H33N3O3S H2O requires C. 65,16; N, 
7.09; N, 8.44 ?fc 


55 


o 


0 


450 




5ii (400MHz, DMSO-d.): 7.B1 (2H. d), 
7.48 (2H. d). 7.40 (IH. sK 7.06 (lH,drf). 
'6.82 (2H. m), 6,56 (IH. d). 5.78 (IH. m). 
5-15 (IH. d). 5.08 (IH. d), 4.20 (IH, s). 
3.69 (2H, s). 2.92 (2H, d), 2.27-2.42 (8K, 
m). 


56 


6 

* 


Mc" N 


514 


-8.80 
c=0.10 


5h (400MHz. DMSO-dtt): 9.38 (IH. br s). 
8.20 CIH, s), 7.88 (2H. 4). 7.50 C^H, d), 
7,28 (4H, iM), 7.19 (IH. on). 7.12 (IH, 
dd). 6.72 (2H. ni). 6.64 (IH, d). 4.4.94 
(IH. s), 3.74 (IH, (0, 3.S6 (2H. s), 2.64 
(4H, m). 1.98 (2H, m). 1.05 (6H. ra). 
Found: C. 66.06: H. 6.43: N. 8.08. 
C,„H3,N5OjS.l7/l0HiO requires C, 66.20; 
H. 6.37; N. 7.72% 



(1 59)12 000-16984 ( P 2 0 0 0 - 1 Hjfiiil 
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Ex 


Rl 


R2 


m/z 1 


lain ! 


'Hnmr/ Analysis 


57 


O 


N Me 

Mc" N 


528 


-0.6 

c=o.n 


5„ (300MH2. DMSO-cU): 7.81 (2H, d), 
7 50 (2H, d). 7.41 CIH, B>. 7.26 (4H, m), 
7.20 (IH. ra), 7.11 (IH. dd), 6.72 92H, 
m). 6.63 <Ul, d), 4.92 (IH, s>, 3.70 (2H, 
s), 3.17 <2H. s). 2.64 (4H, m), 2.00 (211, 
m), i.02 (6H, m). 


58 


o 




436 


+36.7 

c=0J2 


(300MHz, DMSO-dJ: 9.40 (IH. br s). 
8 32 (IH. s), 7.89 (2H. d). 7.53 (2H. d). 

7 08 (IH dd), 6.fi2 (2H. m). 6.57 (IH, d), 
4,30 (IH. s), 2.90 (3H, ra). 2,69 (IH. d). 
2.24 (IH. m), 2.06 (3H. m), 1.65 (4H, m). 
1.21 (IH. m). 

Found: C. SL.76: H. 3.60; N, 9.27. 
Cj,H„NjO,S.3/2H20 requires C, 62.32; H, 
6.10; N, 9.08% 


59 


o 


N Me 

c 


450 




5m (300MHz, DMSO-d*): 9.20 (IH, br s). 
a.38 (IH. s). 7.94 CIH. d), 7.34 (2H, d), 
7,08 (IH, dd), 6-80 <1H. s), 6.74 (IH. d), 
6.60 (IH. d), 5.30 (IH, s), 2.79 2.96 (4H, 
m). 2.00-2.22 (3H, m), 1.18 (3H, d). 
Found: C. 58.80; H, 6.27; N, 8-39. 
C«H2iN3O3S.33/l0Hp requires C. 58-99; 
H, 6.65; N, 8.25X 



(1 60)12 000-16984 ( P 2 0 0 0 - 1 3iii6i 
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RVAMPLE 60 

2-l4-ff/?^-l4f2.S.5Ja-4-ben^yl-2.5-dii r fttlivlhexahvHmnvrazin-l-Yl1-l-f3- 
hydroxvphenynmetli yllphgnYl} isnnirntinic acid 




Potassium Hydroxide (0.29g) was added to a solution of the compound of Preparation 73 
(0.47 g) in n-butanol (30ml). The reaction mixture was heated under reflux for 16hrs, after 
which time the cooled mixture was neutralised to pH 6.5 with 2N HCl and evaporaned 
under reduced pressure. The residue was diluted with H20/MeOH (1/1, v/v) (6ml) and 
loaded onto a polystyrene gel reverse phase column and the product was eluted with K^O 
followed by an elution gradient of H^O/MeOH (53/45-15/85. v/v). The McOH was 
evaporated under reduced pressure and the remaining aqueous solution was frozen and 
lyophilised to afford the title compound as a white solid (343aig). 

Kt 0.2 ( CHjClj/MeOH/ O.SSNH,. 80/20/4, v/v). 

S„ (300MHz, DMSO) : 8.60 (IH. d). 8.20 (IH. s), 8,00 (2H. d). 7.62 (IH. m), 7.50 
(2H, d), 7.39-7.10 (6H, m), 6.80-6.60 (3H. m), 5,00 (IH, s), 3.90 (IH, d), 3.20 (IH, d), 
2.80-2.60 (4H, m), 2.00 (2H, m), 1. 10 (6H, 2xd). 

Analysis : Found C, 68.71; H, 6.05; N, 7.35; CJ2H33N3O3.3 H^O requires C. 68.43; H. 
7.00; N, 7,48%. 



(1 61)12 000-16984 (P2 0 0 0-173 A) 
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FYAlVfPLE 61 

2-(4-{4-frff^.l-[aA;.5jn-4.b* >*»Tvi,2.s-riimprhvlhejialiydronYrazin-l-Yl1-l-f3- 
hy^rorYP'^fe"vt^'*'^<^*'y"P''^ "^^)-^ ff-Dvra/.ol-l-vnacetic acid 




The title compound was prepared using a sequence of reactions as described for Example 
37 followed by a similar method to that described for Example 22 and using the compound 
of Preparation 49. 

R, 0.2 ( CHjCyMeOH/ O.88NH3. 16/20/4. v/v). 

5h (300MHz, DMSO-d. ) : 8.0O (IH, s). 7.80 (IH. s). 7.45 (2H, d). 7.35-7.05 (8H, m). 
6.75 (2H. d), 6.60 (IH. d), 4.90 (IH, s), 4.70 (2H, s), 3.85 (IH, d), 3.20 (IH, d), 2.80- 
2.50 (4H. m), 2.00 (2H, m), 1,05 (6H, m). 

Analysis : Found C. 63.63; H. 6.75; N, 9.58; C3,H34N,Oj.4H20 requires. C. 63.90; H, 
7.27; N, 9.62%. 



(1 62)12 000-16984 (P2000-1)8A) 



FXAMPI.E 62 

rrert4nltyl^-I,^-riimethvL < :ilvllQxyphenvnmethvl1phelWl>af^-DV^aZQl-^Yl)Pgnt9nQ 



The title compound was prepared using a similar method to that described for Example 13 
using the compound of Preparation 48 and ethyl-5-bromo valerate. The crude product was 
purified by column chromatography over silica gel eluting with (ethyl acetate/peniane. 1/2, 
v/v), foUowed by a second column eluting with (pcntanc/isopropanol/0.88 ammonium 
hydroxide. 90/10i'0.75, v/v) to afford the title compound as a oil. 

R, 0.1 (ethyl acetate/pentane, 1/2. v/v) 

5„ (400 MHz. CDCI3 ): 7.76 (IH. s). 7.60 <1H. s), 7.45-7.10 (lOH. m). 6.80-6.64 (3H. 
m), 6.22 (IH. s). 5.02 (IH, br s). 4.16 (4H, m). 3.91 (IH. d), 3.22 (IH. d). 2.80-2.50 
(4H, m). 2.30 (4H, m), 2.10-1.90 (4H. m), 1.62 {2H, m), 1.22 (3H. t), 1.05 (6H, m). 



Me 




Me 




(1 63)12 000-16984 (P2000-12 
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F.YAMPLE 63 

hyflrnxvphenvninethvl]pheny <}-1 tf-pyrazoM-vhDcntanoic acid 




The title compound was prepared by the method of Example 22 using the compound of 
Example 62. 

R, 0.2 ( CH,CyMeOH/ O.88NH3, 80/20/4. v/v) 
mil 553 (MH*) 

5h (300MHz. DMSO) : 8.05 (IH, s), 7.80 (IH, s), 7.45 (2H, d), 7.40-7.15 C7H, m), 
7.05 (IH. t), 6.80-6.60 (3H. m), 4.80 (IH, s), 4,05 (IH, t), 3-75 (IH, d). 3.20 (IH, d>. 
2.70-2.55 (4H, m). 2.00 (4H. t), 1.80 (2H. m). 1.40 (2H. ra), 1.00 <6H. 2xd). 



(1 64)12 000-16984 (P2000-1! 
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RXAMPLE R fid and 65 

Mrfhvl3-r5-{d-r/i»-i.rf2^ .-Sin-4-hPnTYl-2.5.HlmeftYlhCTahYdrffPYrazm^ 
hyrirnxvphenynmcthynp liAnyl}-1.3.^nxadiazol-2-Yl)nropanoate 

Methyl 3-(5-{4-r{j?^-l-r(2.S.5jZ^-4-benz v1-:2-5-HinigthvlhexahvdrODVrazin-l-vlM-(3- 
hvrirnxvphenYnmethyl]pheiiv l}-4//-1.2.4-triazol-3-vHDrQDanQate 




1.4-dimclhoxy-4-oxo-l-butaiiiininium hydrochloride (J. Med. Chem., 1991, 34. 2468-73) 
(89mg) was added to a solution of the copmound of Preparatioii 51 (213rag) in MeOH 
(lOml) Che reaction mixture was refluxed for 48hrs and then partitioned between ethyl 
acetate and saturated sodium bicarbonate solution. The organic phase was separated and 
washed with saturated brine, dried over MgSO^ and evaporated under reduced pressure. 
The crude product was purified by column chromatography on silica gel eluting with 
EtOAc/Pentanc (1/1 , v/v) to afford Example 64 as a white foam (88mg). 

R,0.45 (ether). 

m/i : 541 (MH") 

8 (COaj): 7.88 (2H, d), 7.55 (2H, d), 7.30-7.10 (6H, m). 6.70-6.60 (3H, m), 5.07 (2H. 
m), 3.88 (IH. d), 3.70 (3H, s). 3.25-3,10 (3H. m). 2 89 (2H. m). 2.75-2.50 (4H. m). 
2.03-1.94 (2H, m). 1.06 (6H. m). 
Found 541.282 CiiHa^N.O* requires M 541.2815 



(1 65)12 000-16984 (P2 0 0 0-lFzA) 

•84- 

followed by Example 65 as a wliiie foam (48rag). 
R,0.19 (etlier) 
mJz : 540 (MH"-) . 

5 (CDCI3): 7.83 <2H, d). 7.43 (2H. d). 7.30-7.05 (6H. m), 6.75-6.60 (3H, m). 5.02 (IH, 
br s), 3.86 (IH, d). 3.68 (3H. s), 3.17 (IH, d). 3.10 (2H, m), 2.79 (2H, m). 2.70-2.5O 
(4H, in), 2.05-1.95 (2H, m), 1.02 (6H. m). 
Found M* 540.2955 Cj^Hj^NjOj requires M 540.2975 

EXAMPLE 66 

3-fj;-{4^rfJg^-l^rf2>y.5Jn-4-benzyl-2.5-djfmctl iylhexahvdronYra7.in-l-^^^ 
hydroxvphenynmethvHpheny[>-1.3 r4.o3iadia2iOi-2-vnproDaaoic acid 




The title compound was prepared using a similar method to that described for Example 22 
using the corresponding ester. Example 64. 

RrO.47 ( CHjCl^/MeOH/AcOH, 80/20/1, v/v). 
m/z 527 (MH*) 

6h (300MHz. DMSO) : 7.85 (2H, d), 7.54 (2H, d), 7.25-7.05 (6H. m), 6.70-6.55 (3H, 
ra). 4.95 (IH. s). 3.71 (IH, d). 3.21 (IH. d), 3.01 (2H, t). 2.65-2.40 (6H, m), 2.00-1.85 
(2H. m>. 0-99 (6H, m). 

Analysis : Found C. 64.70; H, 6.08; N, 9.58. Q,H34NA-2 75 HaO requires C, 64.62; H, 

6.91; N.9.72%. 

[alo -B.C. c=0.1/methanol. 



(1 66)12 000-16984 ( P 2 0 0 0 - 1 B^^iil 
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FYAMPf E 67 

Rthvl 4^f5-l3-rfJ?^-l-rf2S.^gt-4-hMizvl -2-g-dimcthvlhexnhvdrQDYrazin-l'Yn-l-(> 
hyilrnxyphenvnmethyl]p h«*nyl}-1 .3.4-nxariiarol-2-vnbiitanoate 



OH 




Iodine (827 mg) and triphenylphosphine (855ni8) were mixed in CHjClz (lOrai) and stirred 
at room temperature for 15mins. The compound of Preparation 55 (475mg) was added to 
the mixture followed by triethylamine (675mg). The reaction mixture was stirred for 
IShrs after which time the reaaion mixture was evaporated under reduced pressure and 
pre-absorbed onto silica gel and purified by column chromatography on silica gel eluting 
with EtOAc/Hcxane (10/90- 100 %EtOAc, v/v) to afford the title compound as a solid 
(l.l6g>. 

The title compound was isolated as a minor cotnponent from the reaction - the nruyor 
component of which was the corresponding phenolic ester. 

R,0.59 (EtOAc/Tentane, 1/1. v/v). 

m/z : 711 (MH*) . 



(1 67)12 000-16984 (P2 0 0 0-137 A) 
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EXAMPLE 68 

4-f5-{-^4f/?)-14aS.5RV4 -^yfiTVl-2.5-dimethvlhexghY'^''»"^''«""-^'V^^-^-^^ 
hyrirftxvpheiivbmethyl]phcnYl}-1.3.4.ox3 din7^1-2-vnbntanoic acid 



OH 




The title compound was prepared using a similar method to that described for Example 22 
using the crude product of Example 67 containing the title compound as the major 
component. The crude product was purified by column chromatography on silica gel 
eluting with CH^Clj/MeOH (95/5, v/v) to afford the tide compound as a white solid. 

R,0.35 (CH^CUMeOH, 9/1, v/v). ' 
miz : 541 (MH^^) 

Sh (300MHz, DMSO) : 12.11 (IH, s). 9.32 (IH. s). 8.05 (IH, s). 7.78 (IH, d), 7.59 (IH, 
d). 7.49 (IH. m). 7.30-7 .05 (6H, m), 6.75-6.60 (3H, m), 4.98 (IH, s), 3.72 (IH. d), 2.94 
(2H. t). 2.80-2.50 (4H, m). 2.37 (2H, t), 2.10-1.90 (4H. m), 1.10 (6H. m). 
[a]ty -2.60", c=0. l/raethanol. 



(1 68)12 000-16984 (P2000-1- 
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PVAMPI.E 69 

3-/5-{4-[rJtVl-ra5.5g>-4-hfin3:yl.2.S-d imgthvlhexahvdrQnvraMn-l-vr-l-f3- 
hvdroxvphenvninethyl]phenyl> -4f/-l-2.4.triazol-3-vnDroiianoic add 




IM NaOH (Iml) was added to a solution of die compound of Example 65 (29mg) in 
dioxsm (1ml). The resulung solution was stirred at room temperature for 18hrs after which 
lime ilie reaction mixture was loaded directly on to an ion exchange column (AG-SO 
sulphonic acid resLn). The product was eluted through the column with HjO (lOOml). and 
then with 1% O.88NH3 (200ml) followed by 2% C.88NH3 (300ml). The aqueous solution 
was then frozen and lyophilised to afford the title compound as a white solid (Smg). 

0.52 (CHjCU/MeOH/AcOH. 80/20/1. v/v). 
m/z : 526 (MH^ 

6„ (300MHz, DMSO) : 9.25 (IH, s). 7.83 (2H. d), 7,43 (2H, d), 7.25-7.00 (6H, m), 
6.70-6.55 (3H. m), 4.87 (1H» s), 3.70 (IH, d), 3.25 (IH, d), 2.87 (2H. m). 2.70-2.40 
(6H, m). 2.10-1.90 (2H, m). 0.99 (6H, m). 



(1 69)12 000-16984 (P2000-14r 



FXAMPrE 70 

Methyl 3-f5-{4.rf^Ul-ra. S .5g^Alimy.vl-7-^^rilmpthvihBxahvdrooyrarin-l-Yn-l-{3- 

hydroYyphet^ynmetl^Vnph<>nvl^-1. 1.4^nxadiazol-2-vnbeiizoate 




The title com|)ound was prepared using a similar method to that described for Example 67 
using the compound of Preparation 56. 

R,0.73 (Ether). 
m/z : 589 (MH*) . 

5 (CDClj): 3.76 (IH. s), 8.36 (IH. d), 8.23 (IH, d), 8.07 (2H. d), 7.70-7.60 (3H, m), 
7.35-7.10 (6H, m), 6.85-6.70 (3H. m). 5.14 (IH, br s). 5.03 (IH, br s). 3.99 (3H, s). 
3.92 (IH, d). 3.23 (IH. d), 2.80-2.60 (4H, m). 2.10-2.00 (2H. ra). 1.11 (6H, m). 



(1 70)12 000-16984 (P2000-1"A) 
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KX AMPLE 71 

3-fr^-{4-f(J»-l-rf25.SJgl-4> h«i^-2.5-dimethvlhcxahvrtn>nYrazin-1-Y^^^ 
hy droxyphcnynmethvll phenyl}- 1 .3 4-Ayadin7.nl-2-vnmethvnbenzoic add 




The title compound was prepared and purified by a similar method to that described for 
Example 22 using the corresponding ester. Example 70 to afford a cieam solid. 

■ 

R,0.70 (CH^Clj/McOH/'AcOH, 90^10/1. v/v). 

mfz : 575 CMH*) . 

5„ <300MHz, DMSO) : 9.35 (IH, bs), 8.58 (IH, s), 8.27 (IH, m), 8.14 (IH. m), 8.06 
{2H, d), 7.69 (IH. t), 7.63 OT. d), 7.30-7.10 (6H, m), 6.75-6.60 (3H. m), 5.01 (IH, s), 
3.74 (IH. d). 3.28 (2H, m). 2.70-2.55 (4H. m), 2.10-1.90 (2H, ra). 1.05 C6H, m). 
Analysis : Found C, 66.01; H. 6.13; N. 9.C1; C35H34N40,.3.4H20 requires C, 66,11; H, 
6.47; N. 8.81%. 
[a]o -4.60°, c= 0.1 /methanol. 



(1 71)12 000-16984 (P2000-1,A) 
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EXAM PLE 72 

MethvL 4-f5-{4-rfjlfM.rf25^Jg1-4-l>enzv l-2-5-dimethvlhexahvdronYrazin-l-Yl1-l-(3- 
hydroxvphenynmethynp hen vl> - 1 .3 .A-mfadiayol-Z-Yn beiizoate 




The title compound was prepared by a similar method to that described for Example 67 
using the compound of Preparation 57 to afford the title compound as a white solid. 

R^O.75 (Ether). 
m/z : 589 (MH^) . 

5 (CDCl,): 8.21 (4H, m). 8.06 (2H. d). 7.64 (2H, d), 7.35-7.15 (6H, m), 6.85-6.70 (3H, 
m). 5.14 (IH, br s), 5.03 (IH, br s), 3.97 (3H. s), 3,92 (IH, d). 3.22 (IH. d), 2.80-2.55 
(4H, ra). 2.10-2.00 <2H. m), 1.11 (6H. m). 



(172)12000-16984 (P2000-1" mm 
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FYAMPLE 73 

4-[rj;-{4-rr/?l-l.[f2^.5fl^-4-i w>»iTvi-2-5.dinii*thvlhcxahvdmnYra^^^ 

hydroxvphenvnmethvl]phenyl>-l ,^ 4-nxadia7o^2-vl^methvnbeD20icacid 




The title compound was prepared by a similar method to that described for Example 22 
using the compound of Example 72, to afford the title compound as a white solid, 
R^O.68 CCHaClj/MeOH/AcOH, 90/10/1. v^v). 



m/z : 575(MH*) . 

5„ (300MHz. DMSO) : 9.34 (IH. s), 8.30-8.00 (6H. ra). 7.63 (2H. m), 7.40-7.10 (6H. 
m). 6.80-6.60 (3H. m). 5.02 (IH. bs), 3.77 (IH, bs). 3.28 (2H. m), 2,80-2.30 (4H, m). 
2.20-1.95 (2H, m), 1.05 (6H, m). 

Analysis : Found C, 68.74; H. 6.11; N. 8,89; C3jH34N,04.2H20 requires C, 68.84; H. 

6.27; N, 9.1796. 

[alo -7.80", c=0.1/methanol. 



(1 73)12 000-16984 (P2 0 0 0-1*NA) 
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FYAMPI.E 74 

Kthvl 3-(3-f4-rrJ?)-l-rf2S.Sg^-d-benzvi -2.g-riimethvlhRxahvdroDYrazm-l-vlVl-(3- 
hyrtroicvphenvl^i nrthvl1phenYl>-1.2.4-oxariia7X>l-5-ynprQDanQate 



O-N OH 




Sodium hydroxide (ISOmg) was added to a solution of the product from Preparation 21 
<400mg) in dioxan (15ml) followed by addition of tecrabmyl ammonium sulphate (25mg) 
and ethyl succinyl chloride (222mg) in dioxan (10ml). The reaction mixture was stirred at 
room lemperamre for 30 mins and then heated to reflux for 18hrs, after which time the 
reaction mixture was filtered and evaporated under reduced pressure. The crude product 
was purified by column chromatography on silica gel eluting with Pentane/Ether (60/40. 
v/v) lo afford the tiile compound as an oil C74mg). 

m/i : 556 (MH*) . 

5„ (300MHz, CDQ,) : 7.95 (2H. d). 7.55 (2H. d), 7.35-7.15 (6H. ra), 6.82^.65 (3H, 
m). 5.10 (IH, s). 4.18 (2H, q), 3.90 (IH. d), 3.25 (3H, m), 2.92 (2H, t), 2.75-2.50 (4H. 
m), 2.02 (2H. m), 1.25 <3H. t). 1.10 (6H, dd). 



(1 74)12 000-16984 (P2 0 0 0-16^ 
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RXAMPLE 75 

: >-r3-{4-rfitVl -^fM>SgWt.bP»i^l-2-.S-d1mgrhvlhgxahvdronvrnzln-l-vn-l-G 
hydroxvpheiiYnniethynpheny l>-1.2.4-Qyadia7ftl-S-vnproipanoic acid 



O-N OH 




The ticLe compound was prepared by a similar mediod to that described for Example 22 
using the corresponding ester, Example 74, to afford the title compound as a white solid. 

Rf 0.16 (methyl isobutyl ketone/acetic acid/water; 2/1/1), 
m/z : 527 (MH*) . 

5„ {400MHz, DMSO) : 7.85 (2H, d). 7.50 (2H, d), 7.22-7.08 {6H, m), 6.70-6.60 (3H, 
2xd), 4.95 (IH, s), 3.70 (IH. d), 3.20 <1H. d). 2.95 (2H, t), 2.60 (4H, m), 2.25 <2H. m). 
2.00-1.90 (2H, m). 1.00 (6H, m). 
[alo -1.60". c=0. 1/mcthanoI, 



(1 75)12 000-16984 (P2 0 0 0-lffiiia 
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EXAMPLE 7^ 

Methvl 3~f3-{Mf^^-l-"25 ,jgg)Alvmzyl-2-S-rilmcthvlhcKahvdronvra7.in-1-YlVl-(3- 
hydroxypheiiynmcthy nphonyl>-1.2.4-oxadia7.n[-S-TnbeiiZQate 



O 




Moitomechyl isophthaloyl chloride (446mg) was added to a stirred solution of ihe product 
from Preparation 21 (500mg) in pyridine (ZOml), The reaction mixture was stirred at room 
temperature for Ihr and then heated to reflux for 18hrs after which time the reaction 
mixture was evaporated under reduced pressure and the residue azcotroped with toluene 
and CHjCl^. 

The crude product was purified by column chromatography on silica gel eluting wuth 
CHjCVEther (95/5, v/v) to afford the title compound (228mg), 

0.3 (CHjCl/Ether, 95/5, v/v). 
m/z : 589 (MH*) . 

Analysis : Found C, 72.31; H. 6.21; N. 9.23; C^y^S^^.O.^lA^ requires C, 72.34; H. 

6.24; N. 9.37%. 

6(CDCl3): 8.90 (IH. s), 8.4 (IH. d). 8.30 (IH. d), 8.10 (2H, d), 7.60 (3H, m). 7.35-7.15 
(6H, m). 6.85-6.70 (3H. m), 5,14 (IH. s). 4.00 (3H, s), 3.92 (IH, d). 3.22 (IH, d), 2.80- 
2.55 (4H, m). 2.05 (2H, m). 1.12 (6H, m). 



(1 76)12 000-16984 ( P 2 0 0 0 - 1 93<iriil 
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RVAMPI.E 77 

3-f3-{4.f(J?)-l-[(25.5g>-4-benzyl-2.S-dimetlivlhexahvdroDvrazin-l-vl1-l-(3- 
h ydrnxyphenYnmethynpheiiYl>- l .2.4-oxadiazol-5-vUbenzoic acid 



O-N OH 




The tide compound was prepared by a similar method to that described for Bxampie 22 
using the corresponding ester, Example 76 to afford the title compound as a white solid. 

R, 0.21 ( CHjClj/MeOH, 9/1, v/v). 
m/z : 575 (MH*) . 

5h {300MH2, DMSO) : 8.65 (IH. sX 8.35 (IH, d), 8.25 (IH, d), 8.05 (2H, d), 7.75 (IH, 
t), 7.60 (2H, d), 7.30-7.10 <6H. m), 6.70 C3H. m). 5.00 (IH. s), 3.75 (IH. d). 2.60 (4H. 
m). 2.00 (2H, m). 1.05 C6H, m). 

Analysis : Found C, 69.07; H, 5.77; N, 9.00; C35H34N4O4.I.75HJO requires C, 69.35; H. 

6.24; N, 9.24%. 

[a]c, -8.0", c^O.l/methanol. 



(1 77)12 000-16984 (P2000-1*A) 
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KXAMPLE 78 

Mftihvl 4-G-4^rrjr>-14Q5.> l»-4-hcnzvl-2.S.dimeQivlhe?tahvdroDvrazln-l-vn 
hydroxy pheiiyl^niethyi3phcnyl-l>2 .4-oxadia7ol-^-vnhcnzoate 




To a stirred solution of the compound of Preparation 21 (SOOing) in CH2CI2 (6ml) was 
added monomeihyl terphthalate (223mg), N-methyi morpholine (0,2inl), 
dimethyLaminopyrtdine (68ing) and l-(3-diniethylaminopropyI)-3-cthylcarbodiiimde 
hydrochloride (260mg) respectively. The reaction mixture was stirred at room 
temperature for IShrs. the solvent was then evaporated under reduced pressure and the 
residue partitioned between EtOAc/H^O. The organic pbase was separated and washed 
with saturated brine, dried over MgSO^ and evaporated under reduced pressure to afford 
the title compound (629mg> which was used immediately without further purification. The 
above intermediate (S29mg) was dissolved in pyridine (lOmO and heated to reflux for 
IShrs after which time the solvent was evaporated under reduced pressure and azeotroped 
with toluene and CH1CI2. The crude product was purified by column chromatography on 
silica gel eluting with CHjCyEther (95/5, v/v) to afford the title compound as a oU 
(221nig). 

m/z : 589 (MH*) . 

5h (300MH2. CDClj ) : 8.31 (2H, d), 8.22 (2H, d). 8.10 (2H. d), 7.60 (2H, d), 7.35- 
7.15 (6H, m). 6.85-6.75 (2H. m). 6,70 (IH. m), 5.15 (IH. s), 4.00 (3H, s), 3.90 (IH. d). 
3.20 (IH, d), 2.80-2.55 (4H. m). 2.05 (2H, m), L15 (6H, m). 



(1 78)12 000-16984 (P2000-1/A) 
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EXAMPLE 79 

4-r^{4-rrJ?Vl-[f2S.5JtW4-b« >.i^l-2..S.dimgthvlhc3cahvdroDvraztn-l-vl1-l^ 
LivdroxvphenvI>methyl]pheiivl}-1.2.4-oxa diazol-5-vnhenzoicacid 



O-N OH 




The title compound was prepared by a similar method to that described for Example 22 
using the corresponding ester. Example 78 to afford the title compound as a white solid. 

mfz : 575 (MH"") . 

8h (300MHz. DMSO) : 8.27 (2H. d). 8.18 {2H. d). 8.00 (2H, d). 7.60 (2H, d). 7.20 
(5H. ra). 7.10 (IH, m), 6.80-6.60 (3H, m), 5.00 (IH, s), 3.80 (IH, d). 3.20 (IH, d). 2.60 
(4H. m). 2,00 C2H. m), 1.00 (6H. dd). 

Analysis : Found C. 69.42; H. 6.02; N. 8.55; C35H34N4O4.I.7HJO requires C. 69.45; H. 
6.23; N, 9.26%. 

-98- 

RXAMPLE 80 

FMivl ^-f.V{l-rf/»^l-rr2.S.S#n-4.hen7v1-Z.S-ditnethvmexahTdropvragiii.l.YlM 
hvdroxvpheiivbmctlivllDhenvlVl.2.4-oxadiazQl-5-YnDrffPanoate 




The tide compound was prepared by a similar method to that described for Example 74 
from [he confound of Preparation 59 and ethyl succiaylchloride. 

0.7 ( CHjCVMeOH. 9/1, v/v). 
m/z : 556 <MH*). 



(1 79)12 000-16984 (P2000-1>A) 



3-(3-{3-RI?1-l-rf2.S.5JtV4.allvl.2.S-dimethvlhexahvdropvra2iiirl-vn-l-r3- 
hydroxyphenYDmcthyllpheny .2.4-oxadiazol-5-ynpropanoic acid 



OH 




The tiUe compound was prepared by a similar method to that described tor Example 22 
using the compound of Example 80 to afford the title compound as a white solid. 

Rf 0.13 ( CHiClj/McOH, 9/1. v/v). 
m/z : 528 (MH*) . 

S„ (300MHz, DMSO) : 8.05 (IH, s), 7.80 (IH, d), 7.58 (IH, d), 7.45 (IH, t), 7,20 (5H. 
ra), 7.10 (IH, t), 6.73 (IH. d). 6.70 (IH, s), 6.60 (IH. d), 4.96 (IH, s), 3.72 (IH. d). 
3.50-3.10 (4H. m). 2,65 (4H. m), 2.30 (IH. d). 2.00 aH. m). 1.02 {6H. m). 
Analysis : Found C. 66.52; H, 6.62; N. 9.99; Q:,^y^S>A \-^ H^O requires C, 66.60; H, 
6.78; N. 10.02%. 



(180) 12 000-16984 (P2000-l( 



.|00> 



FXAMPLE 82 

Kthvl 4^r3-4:3-[rB1-l-r(2S.5in-4-bciizvl .2.fi-dimedivlhexahvdroPVra2an-l-Yll-i-^ 

hydro xvphenynmethvnphc"yl)-^-2.4-oxad ia7ol-5-vI)hiitanoate 



OH 




The title compound was prepared by a similar method to that described for Example 74 
using Che compound of Preparaiion 59 and ethyl sluCarylchloride. 



R, 0.24 ( CHjCli/MeOH, 95/5, v/v). 
m/z : 568 (MH*). 



(181) 12 000-16984 (P2000-1J 
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FXAMPLK «3 

4-G-{34(KVl-r(25.5R>-4-l)enzvl-2.g-dimethvlhexahyflropvrgzin -l'yl]-l-f3- 
liYriroxyphenvl)methypphcnYl}-1.2.4-oxadiazol -5-yltbutaiiotc acid 



OH 




The title compound was prepared by a SLinilar method to that described for Example 22 
using the corresponding ester. Example 82 to afford the title compound as a white solid. 

R, 0.1( CH^CU/MeOH. 9/1, v/v). 
m/z : 541 CMH*) , 

6h (400MHz. DMSO) : 8.05 (IH, s), 7.80 (IH. d), 7.60 (IH, d), 7.45 (IH, tO. 7.20 (5H, 
m). 7.10 <1H. t), 6.70 (2H. m). 6.60 (IH, d). 4.98 (IH. s), 3.72 (IH, d). 3.10 (IH, d), 
3.00 (2H, t), 2.65 (4H, ra), 2.35 (2H. t), 1.98 (4H. m). 1.02 (6H, m). 
Analysis : Found C. 68.88; H. 6.83; N, 9,98; CasHj^N^O^. H^O requires C. 68.80; H. 
6.86; N. 10.03%. 



(182) 12 000-16984 ( P 2 0 0 0 - 1 ) ^iil 
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EXAMPLE 84 

y,thy| 2-{5-ffJg^-l-rf2S.5jn- 4^11yl-2.5.dinicthvlhgXfllivdrQpvrazin-l.vn-l-<3- 
hy droxy phenyll methyl]-! //-indoi- 1-yl} acetate 




Tetraethylaminonium fluoride (250mg) was added to a solution of the compound of 
Preparation 62 (SSOmg) in acetonitrile (lOml). The reaction mixture was stirred for 5mins 
and then poured into water and extracted with EtOAc (x3). The combined organic layers 
were washed with saturated brine, dried over MgS04 and evaporated under reduced 
pressure. The crude product was purified by column chromatography on silica gel eluting 
with CHjCyMeOH/ O.SSNHj (97/3/1. v/v) to afford the tide compound {330mg). 

R,0.5 (solvent) 

miz : 462 (MH*) . 

5 (CDCla): 7,68 (IH. s), 7,34 (IH, d), 7 X6 (2H. m). 7.08 (XH. d), 6.80 (XH. d). 6.70 

(IH. s). 6.65 (IH, d). 6.50 (IH, s), 5.92 (IH, m), 5.60 (IH, br s), 5.36-5.16 (3H. m), 

4.82 (2H, s), 4.2 (2H. t), 3.40 (IH, dd). 2.98-2,80 (2H, m), 2.70 (2H, m), 2.54 (IH. m). 

2.20 (IH, m). 2.00 (IH, m), 1.30 (3H. t), 1.20 (3H. d>, 1,00 (3H, d). 

Found: C, 72.48; H. 7.71; N, 8.85. C^^Hj^NjOj. O.IH^O requires C, 72.57; H, 7.66; N. 

9.07% 



(183) 12 000-16984 (P2000-1: 
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KXAMPLE 85 

2-{5-rfJ?^-l-raS.5fri-4-allvl-2.5-diniethvlhexah ydropyragiii-l-vn-l-(3= 
hydroxvphenynmethvll-ltf-indoH-yl} a cetic acid 




The title compound was prepared by a similar method to that described for Example 22 
using the correspondiag ester, Example 84 to afford the title compound as a white solid, 

R,0.3 ( CH^C VMeOH/ O.88NH3 , 80/20/3. v/v). 
m/z : 434 (MH*) 

5„ (300MHz, DMSO) : 7.50 (IH, s). 7.25-7.00 C4H, m), 6.75 (2H, d), 6.60 (IH, d). 6.30 
(IH. s). 5.85-5.70 (IH, m), 5.20-5.05 (2H, 2xd), 4.90 (3H, d), 3.10-3.20 (2H, m), 2.95 
<1H, m). 2.70 (2H. m), 2.50 (IH, m), 2.30 (IH. s). 2.20 (IH. m). 1.95 (IH. m). 1.05 
(3H. d), 0.95 (3H, d). 



(1 84) 12 000- 16984 (P20 00-1%A) 
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FXAMPLE 86 

y;-^q-rrff^-i-rr2.y.5jn-4-aiiY V?rg-'''mcthvihexahvdronvra7.ln-i-yn-^ 

hvdroxvpheaYl>ftifithyl]-l//- ipdol,l-yL) pentanaic acid 




The title con^xniad was prepared firam the corresponding ethyl ester using a method 
similar to thai described for Example 22 affording ihe title compound as a white solid. 

RfO.35 ( CH^Clj/MeOH/ O.88NH3 , 80/20;3. v/v). 
m/z : 476 (MH^) . 

5h (400MHI, DMSO) : 7.50 (IH, s). 7.35 (IH, d). 7.30 (IH, d). 7.20 (IH. d), 7.10 (IH. 
t), 6.80 (2H, it), 6.60 (IH, m), 6.32 (IH, s), 5.85-5.70 (IH. m). 5.20-5.05 (2H. 2xd). 
4.90 (IH, s). 4.10 (2H. t), 3.10 (2H, m), 2.90 (IH, m), 2.75-2.60 (2H, m). 2.55 (IH. 
m), 2.20-2.00 (4H, m), 1.75 (2H, m). 1.45 (2H. m). 1.10 (3H. d), 0.95 (3H. d). 
Analysis : Found C. 70.56; H, 7.65; N, 8.73; C29H37N3O3.I HjO requires C. 70.55; H, 
7.96; N. 8.51%, 

The precursors to the above compound were prepared from the aldehyde of Preparation 88 
and Ethyl-5-brotnovalerate and thereafter following similar methods that were used in the 
Preparation of Example 46. 



(185) 12000-1 6984 (P20 00-16^A) 
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PVAMPLE 87 

hYrirn!>fYphenvl>ni«thvn-l// -mria^ol-l-vl} pftntanoic acid 




Tccraethyl ammonium fluoride (313rag) was added to a stirred solution of the compound of 
Preparation 65 (935rag) in acetonitriie (25mi). The reaction mixture was stirred for 
SOmins at room temperature and evaporated under reduced pressure the residue was 
partitioned between EtOAc/sodium hydrogen carbonate. The organic layer was separated 
dried over MgSO* and evaporated under reduced pressure, the residue was dissolved in 
dioxan/MeOH (1/1. 40ml) and 2N NaOH (3-5ml) added the reaction mixture was stirred 
at room tcmpcramre for Ihr. 5N NaOH (3ml) was then added the mixture was stirred for a 
further Ihr after which lime the solution was acidified lo pH 2.0 with 5N HCl and 
immediately re-basified to pH 9.0 with 0.88NH,. The solution was preabsorbed onto 
silica gel and evaporated under reduced pressure. The crude product was purified by 
column chromatography on silica gel duting with CH,Cl2/MeOH/ O-88NH3 (80/20/3, 
v/v). The product was further purified on polystyrene reverse phase resin eluting with a 
elution gradient of Hp/ AcetonitrUe (90/10-10/90). The acetonitriie was evaporated 
under reduced pressure and the remaining aqueous solution was frozen and lyophilised to 
afford the title compound as a white solid (535mg). 



R,0.17 ( CH.CVMeOH/ O.88NH3 , 80/20/3). 
m/z : 527 (MH*) . 



(186) 12 000- 16984 (P20 00-1A) 
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5h OOOMHz. DMSO) : 7.97 (IH. s), 7.68 (IH. s), 7.55 (IH, d). 7.42 (IH. d), 7.23 (5H. 
m), 7.10 (IH. I), 6.75 (2H, m). 6.60 (IH, d). 4,95 (IH, s). 4.33 (2H. 0. 3.73 (IH, d), 
3.28 (IH, d), 2.65 (4H. m), 2.17 (2H. m), 1.99 (2H. m). 1.79 (2H, m), 1.42 (2H, m), 
1.01 {6H, m). 

Analysis : Found C. 70.72; H, 7.44; N, 10.67; Cj^HmN^Oj. H^O requires 70.56; H, 

7.40; N. 10.29%. 

[alo -17.2", c-0. l/methanoL 

2.{S-rfift-l-rf2^.-S/?^-4-hcnzvl-2.5-€limeth ylhexahvdropYra7in-1-Yn-l-(3- 
hvrirflXVPhenvl>niethvU 1ff-i"fia'»il-l-yl} acfitic acid 




The tide compound was prepared and purified by a similar method to that described for 
Example 87 from the corresponding ester to afford a white solid. 

R, 0.31 ( CHjCli/MeOH/ O.88NH3 , 80/20/3, v/v). 

m/z : 485 (MH") - 

5„ (400MHz. MeOD) : 7.92 (IH. s), 7.70 (IH, s). 7.43 (7H. m), 7,18 (IH, 0. 6.77 (3H, 
m). 5.26 (IH. bs), 4.96 (2H. s), 4.43 (IH, m), 3.93 (IH, d). 3.25 (IH. m). 3.05 (IH, m). 
2.80 (3H, m), 2.29 (IH, m), 1.34 (3H, d), 1.18 (3H. d). 

Analysis : Found C. 68.12; H, 6.86; N. 10.94: QgH^N^Os. 1.5 HjO requires C, 68.08; 

H, 6.90; N, 10 95%. 

[alo -20.2", c=0.8/meihanol. 



(187) 12 000- 16984 (P20 00-19A) 
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The precursors to the above compound were prepared from the aldehyde of Preparation 98 
and Echyl bromoacetate and thereafter foUowing similar methods thai were used in the 
Preparation of Example 50. 

EXAMPLE 89 

l-{S-rfJ?^-t-r<2.<;.S^ ^ -4.h«>nzvi-2.5-f i^ fTii>thylh«ahvdropvrazin^l-v 
l,Yi1r»wpli«nYnmethvlV1 W-indote^l-yll acetic add 



The title compound was prepared and purified by the method of Example 87 from the 
compound of Preparation 66 to afford the title compound as a white soUd. 

Rf 0.23 (CHiCVMeOH/O.SSNHj . 80/20/3, v/v). 
m/z : 484 {(MH^^). 

5„ (400MHz, DMSO) : 9.20 (IH, bs), 7.50 (IH, s), 7.21 (8H. m), 7.07 {IH. m). 6.75 
(2H. ro). 6.57 (IH. m), 6.34 (IH, s). 4.87 (3H. s). 3.70 (IH. d), 3.30 {IH. d), 2.64 (4H, 
m). 2.02 (2H, m). 1.02 (6H, m). 

Analysis : Found C, 7K83; H, 7.08; N, 8.57; CjoHjjNjO,. Hp requires C. 71.83; H. 

7.03; N, 8.38%. 

[a]„ -18.2°, c=0-l/meihanol. 




(188) 12 000-16984 ( P 2 0 0 0 - 1 l^iil 
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EXAMPLE 90 

2-{.^-[rm-l-rf2^.5JR-4-hen 7vl-2.5-dlmc*hvlhMaliTriroDvrazin-l>Yn-l-f3 
hydroxypheiiynniethyn-1 ff.iiifinle-l-vl> pentanoic acid 




The tide compound was prepared and purified by a similar method lo diat described for 
Example 87 from the corresponding ester lo afford the title cotnpound as a white solid. 

R, 0.28 ( CHzCIj/MeOH/O.SSNHa^ 80/20/3, v/v). 

miz : 526 (MH^). 

5h (300MH2. DMSO) : 7.51 (IH. s), 7.32 C6H. m), 7.20 (2H, m). 7.08 (IH, d), 6.78 
(2H. m). 6.58 (IH. d), 6.33 (IH, d), 4.87 (IH, bs). 4.12 (2H. t), 3.69 (IH. d). 3,31 (IH. 
d), 2.68 (4H. m). 2.19 (2H, t), 2.03 (2H, m). 1.61 (2H. m). 1.43 (2H. m). 1.02 (6H, m). 
Analysis : Found C. 73.36; H. 7.60; N. 7.79; CjjHk^N^O,. 0.75 HjO; requires C, 73.51; 
H. 7.57; N. 7.79%. 
[a]o -20.70", c=0.11/inethanol. 

The precursors to the above compound were prepared firom dw aldehyde of Preparation 88 
and 5-Ethyl bromovalcrate and thereafter following similar methods that were used in the 
Preparation of Example 52. 



(189) 12 000- 16984 (P20 00-15A) 
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F.X<^MPI.R91 and 92 
Fthyi j-r(j?)-l-r(2S.5j?^-4-lipn»Tl.2.S-rf iM«ttiylhexahvdropvrazin^l-vlM-f3- 
hydroxvDhenvlWthyn-l-et hyUI//-indQl-l-vi-carhoxvlate 

Kthyi 5-R5^-1-rr2.S.5R1-4-henzvl-2.5-d imethvlhexahYdrODvrazin-l-Yn-l-f3- 
hyrimxTnhenvl W thvll-I -ethvl-1 fl-indoM -vi-carboxvlate 




The title compound was prepared by a similar method to thai described for Preparation 4 
using die compound of Preparation 68, (-)-(2R,5S)-l-beiu:yl-2,5-dimethylpipcrazine. 
benzotriazole and 3-tfimediylsilyloxyphenylmagnesium bromide. The crude product was 
purified by column chromatography on silica gel eluting witii HeKane/Isopropanol/ 
O.88NH3 (95/5/0,25, v/v) to afford the separated pure diasteromcrs, 

Example 91 

0.29 (Hexane/Isopropanol/O.SSNHj. 90/10/0.75). 
m/z : 526 (MH*). 

6h (300MHz. CDCl,) : 7.70 (IH. s). 7.48-7.15 (8H, m), 6.90 (2H, m), 6.72 (2H. m), 
5.15 (IH, s). 4.80 (IH, bs). 4.60 (2H. q), 4.38 (2H, q), 3.90 (IH, d). 3.25 (IH. d), 2.70 
(4H. m), 2.08 (2H, m), 1.40 (6H, m), 1.10 (6H, ra). 



(1 90)12 000-16984 (P2 0 0 0-KJA) 
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Eyample 92 

Rf 0,29 (Hexane/lsopropanoi;0.88NH3, 90/10/0.75). 
mlz : 526 (MH-^). 

6h (300MHz, CDQ,) : 7.70 (IH, s), 7.48-7.15 (8H, m), 6.90 (2H, m), 6.72 (2H, m), 
5.17 (IH. S). 4.60 (IH. bs), 4.40 <2H. q), 4.38 (2H. q), 3.98 (IH. d). 3.29 (IH. d). 2.70 
(4H. m). 2.05 (2H. m), 1.40 (6H, ra), 1.15 pH. d). 1.03 (3H, d). 

FYAMPr.E93 

^-[r/?v^-fr3■^-■S g ^-4■hBnCT^■2■■S-dilnethvlhe»ahYd^opY^arin-^Yl1-l-C^ 

hyrirnyYp henYnmgthvn-t -«^th vl-1 ff-iiidolf.-2-CjirllQXVlic acid 



OH 




The title compound was prepared by die method of Example 22 from corresponding ester. 
Example 91 to afford die title compound as & solid. 

Rr 0.30 ( CHzCljAMcOH/O.SSNH,. 80/20/3, v/v) 
Mpt : 172-176'*C. 

5„ {400MHz, DMSO) : 12.24 (IH. bs), 9.23 (IH. s), 7.61 (IH, s), 7.50 (IH, d). 7.40 

(IH, d). 7.35-7.05 (7H, m). 6.77 (2H, m), 6.58 (IH, d). 4.91 (IH. s). 4.55 (2H, q). 3.72 

(IH, d), 3.35 (IH, d), 2.69 (4H. m), 2.05 (2H, m), 1.22 (3H, i), 1.02 (6H, m). 

Analysis : Found C. 71.86; H. 7.18; N, 7,95; C3,Hj5N303.1.25 H,0 requires C, 71.58; H, 

7.27; N, 8.08 9&. 

[aJo -25.7", c=0.U/DMSO. 



(1 91)12 000-16984 (P2 0 0 0-1P6A) 
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RXAMPLE 94 

.S- [^.<n-l-rf2S.5m-4-benzyl-2.j;-dimethvlh«tahvdrf>r>vra7in'1'Y l 1 -l-f3- 
hydrfyxvphenynmetbyll-l -ethvl- 1 //-indole-2-ra rhoxvUic acid 




The title compound was prepared by the method of Example 22 from corresponding ester. 
Example 92 to afford the tide compound as a white solid. 

0.30 ( CHjClj/MeOH/O.SSNHa* 80/20/3. v/v) 
Mpt: 170-173 "C. 

5n (400MHz, DMSO) : 9.27 (IH, bs), 7.60 (IH, s), 7.48 (IH, d), 7.37 (IH, d), 7.28 
{4H, m). 7.19 (IH. m), 7.07 (2H, m), 6.76 (2H. m), 6-59 (IH, d), 4.90 (IH, s), 4.55 
(2H, q), 3.70 (IH. d). 3.30 (IH. d). 2.67 (4H, m). 2.03 (2H. m), 1-25 (3H. t). 1.03 (6H, 

m). 

Analysis : Found C. 71.65; H, 7.23; N, 8.05; C3,H,jN303.1.25 H^O requires C, 71.58; H, 

7.27; N, 8.08%. 

[a]D -16.0". 0=0. 1/DMSO. 



(1 92)12 000-16984 ( P 2 0 0 0 - 1 X) ffllK 
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RXAMPLE 9s 

2.{r.-rrff^-l-rf2^.aJ?t-4-beP ^yl-2-5-dimetlivlhexahvdronvra7jn-l-Yn-l-^^ 
hydroxyphcnynmethyn- lK-indolc-l-vn acetic acid 




The title compound was prepared and purified by the mediod of Example 87 from the 
product of Preparation 71 lo afford a solid. 

R, 0.2 ( CHzCli/MeOH/O.SSNHj, 90/10/1, v/v). 

6„ (400MHz, DMSO) : 9.20 (1H» bs). 7.40 (2H, d). 7.25 (5H. m), 7.20 (IH. m), 7.01 
(2H, m). 6.80 (2H. m). 6.55 (IH, d), 6.30 (IH, s), 4.95 (2H, d). 4.78 (IH. s), 3.60 (IH. 
d), 3.20 (IH, ra), 2.80-2.60 (4H, ra), 2.05 (2H, m), 1.05 (3H. d). 0.95 (3H, d). 
Analysis : Found C, 73.27; K, 6.94; N. 8.55; Cjc)H„N3O3.0-45 HjO requires C, 73.26; H. 
6.93; N, 8,55%. 
Solubility : 6iTig/lml dmso. 
[alo +9.0", c=0.1/DMSO 



(1 93)12 000-16984 ( P 2 0 0 0 - 1 ( giil 
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2>{fi-[(g^-l-rr2g.5in-4-hei l|yYl-2.jS.riimft*livlhpynlivrIronvrnw^ 

hydroxvphenvl>mcthyl]-lff -inrinle-1.vn pentanoic acid 




The title compound was prepared and purified by the method of Example 87 from the 
corresponding ethyl ester id afford the tide compound as a white solid. 

0.65 ( CH^CVMeOH/ 0.88NHj, 80/20/4, v/v) 
m/z : 526 (MH+). 

5n (400MHz, DMSO) : 7.50 (IH, s), 7 40 (IH, d). 7.25 (5H. s). 7.20 (IH, m), 7.00 
(2H. m). 6.80 (2H, m). 6.55 (iH, d). 6-25 (IH, s), 4.90 (IH. s), 4.05 (2H. t). 3.63 (IH. 
d), 3.03 (IH. d). 2.75-2.60 (4H, m), 2.20 (2H. t). 2-05 (2H, m). 1.75 (2H. m), 1.40 (2H, 
m). 1.05 (3H. d). 0.95 (3H, d). 

Analysis : Found C, 72.72; H, 7.60; N, 7.73; C33H39N3OJ. H^O requires C, 72.64; H. 

7.48; N, 8.17%. 

[a]D -8.00". c=0,l/methanol. 

The precursors to the above compound were prepared from the aldehyde of Preparation 
105 and 5-Ethyl bromovalcrate and thereafter following similar methods that were used in 
Che Pr^aration of Example 56. 
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EXAMPLE 97 

■^-/4-rfRVl-l[(2.S.5J?^-4-he n»yl-2.5-diiiMthvlhfixahvdronvraziii-l-vn-l-G^ 
hvdfoxvphgnynmet hyl] phenyl) nicotinic acid 




The title compound was prepared and purified by the mediod of Example 60 from the 
compound of Preparation 74 to afford the product as a white solid . 

m/z : 508 (MH*). 

6h (400MH2, DMSO) : 8.90 (IH. s), 8.80 (IH. s). 8.30 (IH, s), 7,65 <2H, d). 7.50 (2H, 
d), 7.30-7. 10 (6H, ra), 6.80^.60 (3H, m). 4.95 (IH, s). 3.75 (IH, d), 3.20 (IH, d), 2.65 
(4H, m), 2.00 (2H, m), 1.05 (6H. 2xd). 

Analysis : Found C. 66.20; H. 6.64; N. 6.87; CnH33N303.4 H^O requires C, 66.30; H. 
7.13; N. 7.25%. 
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Example 98 

3-({5-[</<)-[(2S,SR)-4-beiizyl-2,5-dimethylpiiierazinyl](3-inethoxyph 

dihydro-2ff-isoindoL-2-yI}inethyl)beiizoic add 



To a solution of the compound of Preparation 79 ISOmg) in dry THF (20iiil) was added 
potassium carbonate (400mg) and methyl 3-bromomediyIbenzoatc (156mg). The reaction 
mixture was heated under reflux for 2 hours. The mixture was cooLed to room 
temperature and methanol (20nil) and sodium hydroxide (5ml, 2N aqueous solution) 
added. The mixture was heated for a further 2 hours, cooled to room temperature, 
acidified with hydrochloric acid (2N aqueous solution). The pH of the soludon was 
adjusted with ammonium hydroxide solution and evaporatiBd to dryness in vacuo. The 
residue was purified by column chromatography over silica gel 
(dichloromethane:methanol:ammonium hydroxide; 84:14:2) to afford the title compound, 
127mg. 




m/z: 576 (MH+) 
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Exftmple 9,9 

3-({5-[(/?)-[(2S,5/0-4-benzyl-2.5-dimethylpiperazinyl](3-hydroxyplieiiyl)inethy^^ 

dihydra-2A'-isoiiidoI-2-yl}inethyl)beuzoic acid 



Baron tribromide (800ml of IN solution in dichloromethane) was added to a stirred 
solution of ihe coir^xnmd of Example 98 (106mg). The resulring white precipitate was 
stirred at room lemperacure for 2 hours. The reacdon was quenched with methanolic 
anunonium hydioxidc (1:1 v/v) and evaporated to dryness in vacuo. The residue was 
purified by column chromatogFaphy over silica gel (dichloromethane imethanoliammoniuin 
hydroxide; 84:14:2) to afford the title compouad, 36.5mg. 




Ph 



m/z: 376 (MH*) 
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F.yymple lOQ 

2-({5-t(/i)4(2S,5/?)-4-benzyl-2,5-dimethylpiperazinyI](3-niethoxyphenyl)methyl]-l,3- 

dihydro-2ff-lsoindol-2-yl}carbonyl)beiizoic add 




To a soluiion of the compound of Preparation 79 (250mg) in dry THF (10ml) was added 
phthalic anhydride (84mg). The reaction mixture was heated under reflux for 2 hours. 
The mixture was cooled to room temperature evaporated to dryness in vacuo. The residue 
was purified by coLumn chiomatography over silica gel (dichloroaiethane: 
methanol:ammonium hydroxide; 84:14:2) to afford the title compound, 200mg. 

m/z: 442 (M-ECgHjOj]*) 

5h (4G0MH2, d,-DMSO): 8.00 (IH, t), 7-60-6.70 (ISH. m). 5,05 (IH. br s). 4.80 (3H. s), 
4.40 (2H, d). 4.15 (IH, m), 3.70 (3H. m). 3.60 (IH. ra). 2.90-2.60 (4H, m), 2.40-2.00 
(2H, m). 1.18 (3H. d). 1.08 {3H, m). 
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Example 101 

methyl 3-(3-{4-[(10-[(2S,5f2)-4-benzyl-2,5-dimethylpipera2iny!](3- 
inetlioxyphenyl)methyi]pheayl}-l-azetidinyDpropanoate 



o 



MeO 




OMe 



The compound of Preparation 82 {237mg), potassium carbonate (215mg) and methyl 2- 
bromopropionate <63nil) in dry acetonitrile (25ml) was stirred at room temperature for 18 
hours. The reacrion mixture was evaporated to dryness and the residue partitioned 
between ethyl acetate and water. The organic layer was separated, dried (Na2S04) and 
evaporated to dryness in vacuo. The residue was purified by column chromatography over 
silica gel (pentane:isopropanoi:ammanium hydroxide; 95:5:0.5) to afford the tide 
oompound, 128mg. 

m/z: 542 (MH*) 

R,; 0.60 (pentane:isopropanol:ammonim hydroxide; 90:10:0.75) 

5h <400MHz. CDClj): 7.40 (2H, d), 7.33-7. 14 (8H, ra). 6.80 (3H. m), 5,07 (IH. s). 3.90 
(IH. d), 3-S0-3.63 (9H. m), 3.22 (IH. d). 3.12 (2H. m). 2,82-2.52 (6H. m). 2.40 (2H, t). 
2.01 (2H. m), 1.08 (6H, d). 
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Example 102 

3,(3_(4.[(^)-[(2S,S/t)-4-benzyl-2,5-dimethylpipcrazinyl]C3- 
inethoxyphenyl)inethyl]phenyI}-l-azctfdinyl)iiropaBoicacid 



o 



HO 




The compound of example 101 (128mg) was dissolved in methanol (6ml) and dioxane 
(6ml) and sodium hydroxide added (1ml of 5N soluiion). The reaction mixture was stirred 
at room temperature for 2 hours. The reaction mixture was acidified with glacial acetic 
acid and immediately basified to pH9 with ammonium hydroxide. The organic solvents 
were removed m vacuo and the remaining aqueous solution layered onco reverse phase 
polystyrene gel column. The column was duted with water/acctonitrile (100:0 to 0:100 
in lOQml 20% increments). The aqueous solution was freeze-dricd to afford the tide 
compound, lllmg as a white solid. 

m/v. 528 <MH*) 
m.p.: 93-95''C 

R^: 0.17 (dichloromerhane: methanol ;ammonim hydroxide; 80:20:3) 

&„ (400MHz. CDClj): 7.42 (2H, d), 7.33-7.12 (SH, m), 6.79 (3H, m), 5.04 (IH, s), 4.08 
(2H, t>, 3.88 (2H, d), 3.78 <3H, s), 3.42 (2H. t), 3.02 (IH. m), 2.96 (3H. t), 2.57 (4H. 
m), 2.4C (2H. t). 2.0O (2H. m), 1.08 (6H, d). 
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Rifample 103 

3.(3-{4.[{i{).[(2S,5l?)-4-beiizyl-2,5-dimethylpiperaziiiyl](3- 
hydroxyphenyl)iiiethyl]pheuyl>-l-azctidinyl)propanoicadcl 



o 




Boron tribromide {462inl of IN soLurion in dichloromcthane) was added to a stirred 
solution of the compound of example 102 (61rag). The resulting wAiite precipitate was 
stirred at room temperature for 1 hours. The reaction was quenched with melhanolic 
atnmonium hydroxide (1:1 v/v) and evaporated to dryness in vacuo. The residue was 
purified by column chromaiogTaphy over silica gel (dichloromethane: methanol: ammonium 
hydroxide; 80:20:3) to afifbrd the title compound, 42.4rag. 

m/v. 514 (MH*) 

R,: 0.16 (dichloromethane: methanoliammonium hydroxide; 80:20:3) 
m.p,: 142-5*C 

8„ (400MHz, dfe-DMSO): 7.35-7.15 (9H, m), 7.08 (Ih, t). 6.72 (2H, ra). 6.61 <1H, m), 
4.80 (IH. B). 3.70 (IH, d). 3.58 (3H, m). 3.27 (IH. d). 3.07 (2H, t), 2.61 (6H, m), 2.18 
(3H. t), 1.95 (2H. m). l.OO (6H, 2xd). 
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Kxample 104 

Methyl 2-[7-[(R)-[(2S, 5R)-4-l)eiizyl-2,5-dimethylpiperazinyl](3- 
methoxyphenyl)metiiyl]Oy4-dihydro-2(lH)-isoquiiiolinyI|acetate 




To a solution of the compound of Preparation 92 (l.Og) in N.N-dimeiliylformamide <20ml) 
was added potassium carbonate (1.22g) and methyl broraoacetaie (O.niml) and the 
reaction tieated at 50°C for 16 hours. The reaction was cooled, water (SOml) added and 
the mixture extracted with ethyl acetate (x3). The combined organics were dried 
(MgSO*), filtered and the solvent removed under reduced pressure. The crude product 
was purified on silica eluting with dichloromethane: methanol (97.5:2.5) to give die tide 
compound (0.87g). 

MS miz 529 (MH)*. 

'H-NMR (CDCIj): 5 = 1.06 (6H, m), 2.00 (2H. m). 2.50-2.73 (4H. m), 2,87 (4H. m), 
3.22 (IH. d). 3.42 (2H. s). 3.74-3.80 (8H, m), 3,97 (IH. d), 4.99 (IH, s), 6,95-7.05 
(3H. m). 7.00 (IH, d), 7.07 (IH. s), 7.20 (3H. m), 7.27 (4H, m). 



(2 02) 12 000-1 6984 (P2000-12 

-122- 
Rxflmple 105 

2-r7-[(R)-((2S, SS)-4-heiizyl-24-dimethylpipera2inyl]C3-methoxyphcnyI)methyl>3,^ 

<lih7dro-2(IH)-tsoquinolinyqacetic acid 




To a solution of the compouad of Example 104 (0.8Sg) in dioxan (20nU) and methanol 
(lOml) was added an aqueous solution of sodium hydroxide <2N, 5ml). After 16 hours, 
the pH of the reactioa was adjusted to pH5 using IN aqueous hydrochloric acid solution 
and the solvent removed under reduced pressure. The crude product was purified on silica 
gel. ciuting widi a solvent gradient of 90 : 10 : 2 to 80 : 20 : 3 dichloromethane : 
methanol : ammonia soludon. The fractions containing the product were pooled and the 
solvent removed under reduced pressure. The residue was taken up in a mixture of waier 
and 1 drop of aqueous ammonium hydroxide solution and freezc-dried to give die title 
compound (0.65g. 65%). 

MS wi/z 515 (MH)\ 



•H-NMR {CDCI3): 5 = 0.97 (3H, d), 1.03 (3H. d), 1,99 (2H, m), 2.53-2.83 («H. m), 
3.19 (2H. m), 3.29 (IH, d), 3.44-3.90 (5H, m). 4.79 (IH. s). 6,74-7.26 (12H, m). 
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2-(7-[(R)-[(2S, SS)-4-benzyl-2,5-duiiethylpiperazaiyll(3-hydrojicyphenyl)methyl]-3,4- 

dihydro-2(lH)-isoquinoliuyI]acetic acid 




To a solution of the compound of Example 105 {0.34g) in dichloromethane (20ml) at - 
78oC was added boron tribromidc (2.6ml). the reaction was allowed to warm to room 
temperature. After 2 hours, the reaction was quenched with ammoniacal methanol 
solution and the solvent removed under reduced pressure. The crude material was purified 
on silica eluting with 80 : 20 : 3 dichloromethane : methanol : ammonium hydroxide. The 
product containing fractions were pooled and the solvenr removed under reduced pressure. 
The solid was purified fiirther using MCI gel chromatography eluting with a solvent 
gradient of 100:0 to 0:100 water:methanoL The product-containing fractions were 
concentrated, a small volume of concentrated anunonium hydroxide added and the solution 
freeze-dried to give the title compound (O.lLg). 

MSiii/2 500<MH)*. 

'H-NMR (d*-DMSO): 5 = 0.97 (3H, d), 1.04 (3H. d). 1.98 (2H, m), 2.54-2 70 (4H. ra), 
2.70-2.85 (4H, m), 3.22-3.32 (3H, m). 3,63-3.73 (3H. m). 4.73 (IH. s). 6.59 (IH. d), 
6.65-6.74 C2H. m), 6.97-7.27 (9H. m). 
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PTtRPARATTONS 



In Che following Preparations. Preparation 31 is a further example of a useful 
pharmaceutically active compound according to the present invemion. 

PWRPAKATION 1 
(-U^2R SSV1-allyl.l-S-fi1math ylpIperazine and f+Vtf2S.5R)-l-aLlTl-2.5- 

H H 
^ and 

Trans-2,5-dimethylpiperazine (600g). slurried in toluene (1200ml), was heated to S5°C 
with stirring, at which lemperature, the solid dissolved completely. The solution was 
allowed to cool to room teraperaojre gradually, with stirring, allowing slow precipitation 
of the solid, then cooled to 10"C using an ice bath. The solid was filtered, washed with 
fresh, cold toluene (250mls), and dried under vacuum (50'*C) overnight to yield a yellow 
crystalline solid (518.5g). 

Recrysiallised trans-2,S-dimethylpiperazine C259.5g) was slurried in cyclohexane (2.59 1) 
at room temperature. Sodium hydroxide solution (5M; 500ml) was added in one go with 
tetrabutylammonlum chloride (4.3g) and the reaction mixture was stirred whilst the allyl 
bromide solution (302.4g) in cyclohexane (SOOml) was added in a stream, over 
approximately 30 mins. The temperature of the reaction mixmre rose slowly to 33X over 
30 mins, and was stirred for a fUrther 1 hr. T.Lc analysis showed that the organic phase 
contained mostly mono-allylaicd product, with traces of bis-allylatcd impurity and starting 
material. The aqueous contained mostly starting material and some mono-allylated 
product. The -two phases were separated and the aqueous was stirred with fresh 
cyclohexane (2.5L). Allyl bromide (82.5g) in cyclohexane (lOOml). and sodium 
hydroxide solution (5M, 136ml) were added, and the mixture was stirred at room 
temperature for I hr. The phases were separated and the two cyclohexane phases were 
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combined. The cyclohexane phase was backwashed widi NaOH (IM, 200ml) to remove 
traces of staiting material and tliis wash was added to the aqueous layer and kept on one 
side. The organic extracts {containing only mono- and bis- allylated material) were srirrcd 
with water (1.5L), and the pH of the mixture adjusted lo precisely 8.0 using c.HQ. TLC 
showed the aqueous contained mono with a feint trace of bis. Organic contained bis with 
a faint trace of mono. The layers were separated, and the pH of the aqueous adjusted to 
13-5 using NaOH (lOM), and extracted with Dichloromethane (4xlL). The previously 
held'back aqueous washings were extracted with Dichloromethane (4xlL). The combined 
organic extracts were dried over MgSO^ and stripped (SCQ to yield racemic l-allyl-2.5- 
dimethylpiperazine as a yellow, mobile oil (278.9 g, S0%). [Rf — 0.4, 
(Dichloromethane/Methanol/ammoaium hydroxide; 80:20:1)] 

A solution of racemic l-aUyI-2,5-dimethylpiperazine (537, 7g) in acetone (1075 ml) was 
added in one portion to a stirred solution of (lR,3S)-(+)-camphoric acid in acetone (5.2L) 
at 40*C. Strirring was continued at 40°C and a white precipitate began to form after 
approximately five minutes, which soon became very thick. The reaction mixmre was 
stirred at gende reflux for a fiirttier 1 hr before being cooled to 10"C in an ice bath, and 
filtered. The precipitate was slurry-washed wiUi fresh acetone (2L), then washed on the 
filter pad with tnore acetone (IL). The camphoric acid salt of (+)-(2S,5R)-l-aUyl-2,5- 
dimethylpiperazine was dried under vacuum (60^0) overnight to yield a white solid (577g). 

The crude enriched {-)-(2R.5S)-l-allyl-2,5-diniethylpiperazine (185.5g) was rcdissolved in 
acetone (370m0 and added to a solution of di-p-toIyl-D-tartaric acid monohydrate (486.5g) 
in acetone (6.8L) at 40^C. The reaction mixture was gently refluxed for Ihr. The 
reaction mixture was cooled to 10^ in an ice bath, filtered, washed with fresh acetone 
(3x500mls). and dried under vacuum (60*'C) overnight to afford the tartrate salt as a white 
solid (466. 4g. mpt 191.7'*C). The di-p-tolyl-D -tartrate salt (466.4g) was fully dissolved 
in methanol (lOL) at gentle reflux. The resulting pale yellow solution was distilled at 
atmospheric pressure to approximately half its original volume. The resulting clear 
solution was allowed to cool to room temperature and stirred for 72 hrs, during which 
time a thick white precipitate formed. The precipitate was fdtcrcd, washed with fresh 
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methanol (2x500mls) and dried under vacuum (50"C) overnight to yield a whire solid ( 
382.1 g, mpt 194.3''C). 

A solution of sodium hydroxide (2M. 31) and dichloromcthanc (31) were stirred together at 
room temperanire. The di-p-iolyl-D-tartrate salt from above (371. 4g) was added in one go. 
and the mixture stirred for 1 hr. The phases were separated and the aqueous washed with 
fresh Dichlororaethane (3xlL). The organic extracts were combined and evaporate in 
vacuo to afford the title compound (-)-(2R.5S)-l-allyl-2,5-dimcthylpipcrazinc as a mobile 
yellow oil < 104.3g,). 

R,: 0.25 (90/10/2; dichloromethane/methanol/ammonium hydroxide) 
[a]o -54,8* (c=l.l9. ethanol) 

The (-h)-(lR,3S)-camphoric acid salt of (-H)-(2S,5R>-l-aUyl-2,5-dimethylpipera2ine (577g) 
from above was recrystallised from hot methanol (1225ml). The crude, damp solid was 
further recrystallised from hot methanol (500ml). The solid was collected by filtration and 
dried at 80"C in vacuo to afford the compound as white crystals. 352g 

Rf. 0.25 (90/10/2; dichlocomethanc/methanol/ammonium hydroxide) 
[a]D+^8.3"(c=1.0, ethanol) 

Optical purity determined to be >99% by HPLC analysis. 
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PRFPARATTQN 2 
f25f.5gM>a»v l-^-hgngvl-2.5-riimethvlpiDerazine 




Me 

Me^N 

To a suspension of the (+)-(lR,3S)-camphoric acid salt of (+)-(2S,5R)-l-aIlyl-2.5- 
dimethylpiperazine from Preparation 1 (78. 2g) and benzaldetiyde (26.5g) in 
tetrahydrofuran (SOOnil) containing glacial acetic acid (2ml) was added sodium 
triacetoxyborohydride (93. 3g) portionwisc over 10 minutes. The resulting miKture was 
stiaed at room temperature for 4 hours. The reaaion was partitioned between ethyl 
acetate (15(X)ml) and aqueous sodium hydroxide (750ml of 2N solution). The layers were 
separated and the organic phase was washed with 10% sodium metabisulphite solution 
C200ml) and samrated brine solution. The organic layer was dried (MgS04) and 
evaporated to dryness in vacuo to give the title compound. 52. Ig. 

m/z: 245 (MH+) 

Rf: 0.63 (93/7/1 dichloromethane/meihanol/ainmonium hydroxide) 
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ppFPAttATfnN3 
f-)-aR.3SV i-hfen^yl-2.5-diinethYlDiDerazine 

9^^ Me 

LJ 



Ue N 




Tris(triphenylphosphine)rhodiiim(I) chloride (Sg) was added to a solmion of the conqxjund 
of Preparation 2 (52. Ig) in aceioniirile (400ml) and water (80ml). The reaction mixture 
was heated under a gentle reflux and the solvent allowed to distil off slowly. Additional 
acetonitrile/ water (250ml; 4:1 v/v) was added a such a rate as to maintain a steady 
distillacion. After the addition of solvent was complete the distillation was continued until 
the volume was reduced to approximately 200ml. The cooled solution was partitioned 
between ethyl acetate and 2N hydrochloric acid. The layers were separated and the 
organic phase extracted with further 0.5N hydrochloric acid. The combined aqueous 
extracts were basified with 2N sodium hydroxide solution and extracted into 
dichloromethane. The combined organic extracts were dried (MgS04) and evaporated to 
dryness in vacuo, to afford the title compound. 38. 2g. 



m/z: 205 (MH^> 

Rf: 0.27 (93/7/1 dichloromethane/methanoL/ammonia) 
[a]o -113" (c 0.2» methanoO 
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PPFPARATTQN 4 

(2Jg.5jr>-l-bettzyl^rm-1W4-hrnmn phenvn-l-f3-niethQXYPhenvnmethvn-2,5- 

Himftth ylhfexahvd rftpvraztnc 



OMe 




A solution of 4-broinobenzaldehyde (12g). benzotriazole C7.73g), and the compound of 
Preparation 3 (13-25g) in coluene (200ml) was heated under reflux with azcotropic 
removal of water for 3 hours. The solution was allowed to cool to room temperature, and 
then added dropwise to a cooled (-2(rc) solution of 3-methoxyphenyImagnesium bromide 
(prepared from 16.3ml of the corresponding bromide and 3. 15g of magnesium turnings) in 
tetrahydrofUran (100ml) and the reaction stirred at room temperature, under a nitrogen 
atmosphere fbr an hour. Saturated aqueous ammonium chloride solution was added, and 
the mixture stirred for 20 minutes. The mixture was diluted with ethyl acetate, the phases 
separated and the aqueous extracted with fiirther ethyl acetate. The combined organic 
phases were dried (MgSO^) and evaporated to dryness in vacuo. The residue was purified 
by column chromatography over silica gel. using gradient clution (10^90-20/80 ethyl 
acetate/hexaae) to afford the tide compound, 19.32g. 

Rp 0.26 (10/90 ethyl acetate/hexane) 
m/z : 479 (MH*)r 

6h (400MHz, CDCij): 7.17-7.38 (lOH, m). 6.76 (2H, m), 6.70 (IH, s). 5.00 (IH, s), 
3.87 (IH, d), 3.74 (3H. s). 3.17 (IH, d), 2.49-2.61 (3H. ra), 1.94 (2H, ra). 1-05 (6H, 
2xd). 
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PmrPARATTON 5 
f2lg.5S1.1>allyl-4.[f^^-.l-U-bromophcnvn-l>(3- mfcthQXYphenvl^inethvn-2.5- 

HimethylhexahydropvraziiiC 

OMe 

Br. 




Me" N 



The cocnpound of the above formula was prepared using a method similar to that used in 
Preparation 4 using (-)-(2R,5S)-l-allyl-2,5-dimei:hyIpiperazine. 4-broinobenzaldehyde, 
benzotriazole and 3-mechoxyphenyl magnesium bromide. 



0.3O (pentane/ethyl acetate, l/l, v/v) 
[aL + 13.1 (c=0.13, methanol) 
fli/z : 429 (MH*) 

6„ (300MHz. CDClj): 7.40 (2H, d), 7.33 (2H, d). 7.22 (IH, dd>, 6.70-6.84 (3H, m), 5.85 
(IH, m). 5.11-5.21 (3H, m). 3.78 (3H. s). 3.35 (IH, dd), 2.83 (2H, m). 2.60 (2H, m), 
2.45 (IH, m). 2.11 (IH. m). 1.89 (IH, m), 1.16 (3H, d), 0.98 (3H, d). 
Found: C, 64.01; H, 6.91; N. 6.86. Cj^H^^BrN^O requires C, 64.33; H. 6.81; N, 6.52% 
The S isomer was also isolated. 
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PRF.PARATION 6 
L-ri-etho3gyni^thyl^.lH-1.2.4-triazole 




A solution of chloromethyl ethyl ether (23. 5g) in toluene (300ml), was added dropwise, 
over an hour, to a solution of 1,2,4-triazole (50g) in toluene (50ml), and the reaction 
stirred at room temperature for 18 hours. On cooling, the reaction mixture was evaporated 
to dryness in vacuo^ the residue triturated with dichloromethane, and the resulting 
suspension filtered. The filtrate was evaporated in vacuo and purified by column 
chromatography over silica gel (5/95 methanol/dichloromethane) to afford the title 
compound as a colourless oil, 23. 9g. 

R,: 0.26 (95^5 dichloromethane/methanol) 

5„ (300MHz. CDCI3): 8.28 (IH, s). 8.00 (IH, s), 5.54 (2H, s), 3.61 (2H. q), 1.22 (3H. 
t). 



(212) 12 000-16984 (P2000-1X' 
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PRF.PARATTQN7 

aR.5S^.l-aI1vl-4»rfir>-l-4-fl-(ittlioxTmethvn-lf/ -1-2.4-tria7ol-5-YnDhenvl-l-G- 
methoxvphenyl'tmethyn ^2.5-riiinethvlhexahvdropvrazine 




n-Butyl lithium (2.35ml, 2.5M in penianes) was added dropwise to a cooled i-10°C) 
solution of the compound of Preparation 6 (860mg) in tetrahydrofiiran (20ml) under a 
nitrogen atmosphere, and the mixture stirred for 10 minutes. Zinc chloride (6.77ml, IM 
in diethyl ether) was added and the reaction allowed to warm to room temperature. 
Tetrakis(Triptie[iylphosphine)paiLadium(0) (260mg) and a solution of the compound from 
Preparation 5 (1.94g) in tetrahydrofuran (20ml) were then added and the reacuon stirred at 
90°C, under a nitrogen atmosphere for 3 days. On cooling, methanol was added and the 
mixture evaporated to dryness in vacuo. The residue was purified by column 
chromatography over silica gel using gradient elution (95/5/0.25-90/10/0.3 
EDluene/lsopropanol/ammonium hydroxide) to afford tiie title compound, as a yellow foam. 
l.Og. 



R, : 0.41 (90/10/0.75 hexane/isopropanol/ammonium hydroxide) 

m/z : 476 (MH*) 

[alo -I-2L.7 (c-0.115, methanol) 

5h (300MHz, CDClj): 7.95 (IH, s), 7.84 <2H. d), 7.60 (2H, d), 7.24 (IH, dd). 6.80 (3H, 
m), 5.87 (IH. m). 5.52 (2H. s), 5.20 (3H, m). 3.77 (4H. m), 3.37 (IH. dd). 2.85 (IH, 
dd). 2.63 (2H. m), 2.51 (IH. m). 2,15 (IH, dd), 1.92 (IH. dd), 1.26 (3H. t). 1.20 (3H, 
d). I.00(3H, d). 



(213) 12 000-16984 (P2000-luHSA) 



Found: C. 70.10; H, 7.59; N. 14.23. CjgH37N5023/ 10 water requires C, 69.91; H. 7.88; 
N, 14.56% 

PIIF.PARATTON8 

(2J?,_S.S^-1-aUvl-4-(/?^l-f3-medioxviih^ nvn»l-r^nj/-1.2.4-triazQl-5-TnDhenvn 

2. S-dimethvlhey flhydrnpvrazinc 



Hydrochloric acid (12inl, 3N) was added to a solution of the compound froiii Preparation 
7 (l.I3g) in methanol (30inl), and the reaction stirred at room temperature for an hour, 
followed by 4 hours heating under reflux. The mixture was cooled in ice and basified with 
ammonium hydroxide and then evaporated to dryness in vacuo. The residue was 
partitioned between water (20ml) and dichlororaethane (150ml), the phases separated and 
the aqueous extracted with farther dichloromethane (2xl50mi). The combined organic 
extracts were dried (Na2S04) and evaporated to dryness in vacuo. This material was 
purified by column chromatography over silica gel(85/15/l 
pentane/isopropanol/ammonium hydroxide) to afford the title compound as a foam. 



723mg. 

Rf : 0.31 (90/' 10 dichloromethane/mcthanol) 
m/z:418 <MH*) 

5h (300MHz, CUClj): 8.16 (IH, s), 7.94 (2H, d). 7.55 (2H. d), 7.25 (IH. dd), 6.28 (2H. 
2xd). 6-74 (IH, s), 5.88 (IH, ra), 5.20 (3H, m). 3.78 (3H. s). 3.38 (IH, dd), 2.85 (2H, 
m). 2.64 (2H, m), 2.52 (IH. m). 2.18 (IH. dd). 1.93 (IH. dd). 1.20 (3H. d), 1.11 (3H, 
d) 
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Found: C. 7L.57; H, 7.36; N, 15.78. C^sHjiNjO 3/10CH,CH(OH)CHj requires C, 71.42; 
H, 7.73; N, 16.08% 

PHRPARATION 9 

(lR.^S^-\ -li«^ny.vl-4-rf jgl-l-4-ri-a-ethoxvethv lW1 ff.l .2.4-triazol-5-vnphenvl-l-f3- 
fngrhnxvohenvnmethvn-2.5-tli methylhexahvdropvrazine 




n-Butyl lithium (32.7inl, 1.6M in hexane) was added dropwise to a cooled (-7(yC) solution 
of of the compound of Preparation 6 (7.67g) in tetrahydrofuran (ISOml) under a nitrogen 
atmosphere, so as to maintain rhe temperature below -65''C' and the mixture stirred for 10 
minutes. Zinc chloricfc (60.4ml. IM in diethyl ether) was added dropwise and the reaction 
allowed to warm to room temperature, Tetralcis(triphenyIphosphine)palIadium(0) (3.49g) 
and a solution of the compound from Preparation 4 (19.3g) in tetrahydrofuran (150ml) 
were then added and the reaction stirred at 90°C, under a nitrogen atmosphere for 3 days. 
On cooling, meilianol was added and the mixture evaporated to dryness in vacuo. The 
residue was purified by column chromatography over silica gel using gradient elation 
(90/10/0.75-80/20/2 hexane/isopropanol^ammonium hydroxide) to afford the title 
compound, as a yellow foam, 1.5lg, and recovered starting material. 

Rfi 0.42 (hexanc/isopropanol/ ammonium hydroxide) 
m/z : 526 (MH*) 
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5„ (400MHz. CDCI3): 7.91 (IH. s). 7.80 (2H, d), 7.58 (2H. d). 7.10-7.30 (6H, m), 6.72- 
6.80 (3H, m), 5.48 QH, s), 5.12 (IH, s). 3.87 (IH, d). 3.74 (3H, m), 3.18 (IH, d). 2,53 
(4H. m), 2.00 C2H, m), 1.20 (6H, 2xd), 1.08 (3H, l). 

PREPARATION 10 
fll?,g.<n-l-benTvl-4-fm-l-^3 - metfioxYDhelivlVl-r4-flH-1.2,4-triaZ0l-5'Yl>^^^ 

l.g-dimethvlhexaihvdropvraztlie 




The compound of the above formula was prepared using the compound of Preparation 7 
following a similar procedure to that described in Preparation 8, and was obtained in 37% 
yield. 

m/z : 468 (MH*) 

5h (400MHz. CDCI3): 8,06 (IH, s), 7,90 (2H. d). 7.70 (2H, d). 7.16-7.28 (6H, m), 6.78 
(3H. m). 5.09 (IH. s). 3.88 (IH, d). 3,74 (3H, s), 3.19 (IH, d), 2.54-2.72 (4H. m), 2.00 
(2H. m), 1.07 (6H, 2xd). 



(216) 12 000-16984 (P2000-lX*>flK 
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PRRPARATION 11 
r2g..S.<f^.1-allylut-r/JtW1W4- hi^mnphcnvn-l-(3-[l-f/grt»butTn-l,l- 
diiRethylsilvnoxvuhenvUmethYn-2.5-dimethyl[iexahydropyrazine 

OTBDMS 

Br. 




Me" N 



A solution of 4-bromobeiizaldchydc (12.88g), benzotriazole (8.29g), (-)-(2R,5S)-l-allyl- 
2.5-dimethylpiperazine (I0.74g) in toluene (350nil) was heated under reflux with 
azeotropic removal of water for 8 hours. The solution was allowed to cool to room 
temperature, and then added dropwise to a cooLed (-20'X:;) solution of 3-r^/7- 
butyldimethylsilyloxyphenylmagnesium bromide (prepared from 40g of the corresponding 
bromide and 24! 3g of magnesium turnings) in tctrahydrofiiran (250ml) and the reaction 
stirred at room temperature under a nitrogen atmosphere for an hour. Saturated aqueous 
ammonium chloride solution was added, and the mixture stirred for 20 minutes. The 
mixture was diluted wirh ethyl acetate, [he phases separated and the aqueous layer 
extracted with fiirthcr ethyl acetate. The combined organic phases were dried (MgSOa), 
and evaporated to dryness hi vacuo. The residue was purified by column chromatography 
over silica gel using gradient elution (98/2-90/10 dichloromethane/methanol) to afford the 
title compound, 26. Ig. 



Rf. 0.33 (5/95 m^thanol/dichloromethane) 
m/z : 528 (M^^) 



(217) 12 000-16984 (P2 0 0 0-lXDA) 
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PRKPARATTON 12 

r2.9.j>ff^-l-rr/?->-1-f4-hr nmAphPnvn-1-f3-n-ffert-hutvn-l.l- 

diiiiethylsilynQXYpheiivniiiethYn-2,5-dimethYlhexahYdrQDYrazine 

OTBDMS 




H 



Tris(triphenylphosphiiie)rhodmni(I) chloride (3.05g) was added to a solution of the 
compound of Preparation 11 (17.44g) in acetonitrile (400nil) and water (lOOml), and the 
reaction stirred under reflux, while allowing the solvent to distill off, for 2 hours. 
Additional acetonitrile/water (4/1 by volume) was added at such a rate as to maintain a 
steady reflux. On cooling, the reaction mixture was diluted with brine and extracted with 
dictilorometliane. The combined organic extracts were dried (NaiSOi) and evaporated to 
dryness in vacuo. The residue was purified by column chromatography over silica gel 
using gradient elution (95/5-90/10 dichlorormethane/methanol) to afford die tide 
compound, 10.53g. 

R,: 0.34 (90/10 dichloromethane/metbanol) 

m/z : 489 (MH^^) 

5h OOOMHz. CDClj): 7.37 (2H, d), 7.28 (2H, d). 7.17 (IH. dd), 6.73 (2H. m). 6.54 
(IH, s), 5.16 (IH, s), 2,92 (2H, m), 2.58-2.72 <2H, m), 2.40 (IH. m), 165 (IH, dd). 
1.14 (3H. d). 0.98 (3H, d). 0.92 (9H. s). 0.12 (6H, s). 
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Pl^FPARATlQN 13 
f ^,3.S^-l-b^nzyl-4-rfJtlO -f4Jiromophenvn-W3-ri-r/gr/-hntYn-l.l- 
dimethvlsilyl]Qxyphenvnnnethvn- 2.5>diniethvlhexahvdroDVrazine 




A solution of the compound from Preparation 12 (10.53g), benzaldehyde (2.84inl), acetic 
acid (l.SSml) and sodium triacetoxyborohydride {9.12g) in tetrahydroftiran (75iiH) was 
stirred at room temperature for 18 hours. The reaction mixture was then paniiioned 
between ethyl acetate (25 ml) and aqueous ammonium chloride solution, and the phases 
separated. The aqueous layer was extracted with fiirther ethyl acetate, the combined 
organic extracts dried (MgS04) and evaporated to dryness in vacuo. The residue was 
purified by column chromatography over silica gel using gradient elution (100/0-95/5 
dichloromethane/methanoL) to afford rtie title compound. 10. 4g. 

R,: 0.30 (99/1 dichloromethane/methanol) 
m/z :580 (MH^) 

5h (400MHz, CDCI3): 7.40 (2H, d), 7.33 (2H, d), 7.29 (4H. m), 7.22 (IH. m), 7.17 (IH. 
dd), 6.77 (2H, m), 6 66 (IH, s), 5.00 (IH. s), 3.90 (IH. d). 3.20 (IH. d), 2.70 (IH. d). 
2.58 (3H. m). 2.00 (2H. m). 1.08 (6H, 2xd), 0.97 <9H, s). 0.18 (6H, s). 



(219) 12 000-16984 ( P 2 0 0 0 - 1 X<^IK 



PREPARATION 14 
ajg.55^-l-bai2yl-4-ajn-l- n4l-figW-lnitvn-1.1-dimethvlsilvnoCT^ 

trimethylsilyneth-l-ynyl]p henylmethYn-2.S-dimethYlhexahvdronvrazine 

Me, J^^ 




A suspension of the compound from Preparation 13 (4.0g), (trimcthylsilyl) acetylene 
(l.lTnH), copper(l)iodide (19mg) and bis(triptienylptiospliine>palladium(II) chloride 
(140mg> in diethylamine (SOmi) was srirred at 130°C for 9 hours. On cooling, the reaction 
mixture was partitioned between aqueous ammonium chloride solution, and ethyl acetate. 
The phases were separated and the aqueous layer extracted with further ethyl acetate, the 
combined organic extracts dried (MgSOJ and evaporated in vacuo. The residue was 
purified by column chromatography over silica gel using gradienc eluiion (10O/0-90/10 
pcmane/ethyl acetate) to afford the title compound as a brown oil. 2.24g. 

m/z : 597 (MH*) 

5„ (400MHz, CDClj): 7.36 (4H. m). 7.23 (4H. m), 7.19 (IH. m), 7.14 (IH, dd), 6.77 
(IH, cl), 6.72 (IH. d), 6.62 (IH, s), 5,02 (IH. s). 3.88 (IH. d). 3.18 (IH, d), 2.68 (IH. 
d). 2.54 (3H. m), 1.96 (2H. m). 1.05 (6H. 2xd), 0.92 (9H, s), 0.22 (6H. s). 0.14 (6H, s). 



(220)12000-16984 ( P 2 0 0 0 - 1 u>a A ) 
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PREPARATION IS 
f2j?.aS>-l-4iiffizyl-4-[(Jg)-l-^3-yi4fgr/-butvlUl.l-cKm eaivlsavnoxvphci^^^^ 
ynylphenyninethyl]-2.5-dimethylliex ahvrirnpvrazinc 

OTBDMS 




Aqueous sodium hydroxide solution (8ml. IN) was added to a solution of the compound 
from Preparation 14 (2.24g) in methanol (10ml) and tetrahydrofuran (lOml) and the 
reaction stirred at room temperaturee for L8 hours. The mixture was concentrated in vacuo 
and the residue partitioned between water and ethyl acetate. The phases were separated 
and the aqueous layer extracted with ethyl acetate. The combined organic extracts were 
dried (MgS04) and evaporated in vacuo. This material was purified by column 
chromatography over silica gel using gradient elation (93/5-60/40 pentane/ethyl acetate) to 
afford the title compound as a brown oil, 0.96g. 



m/z : 525 (MH"') 

6h (400MHz, CDCI3): 7.39 (4H, m), 7. 12-7.30 (6H. m), 6.78 (IH. d), 6.72 (IH, d), 6.62 
(IH. s), 5.04 (IH, s), 3.88 (IH, d). 3.18 (IH. d), 2.68 (IH. d), 2.55 (3H, m). 1.98 (2H. 
m), 1.30 (IH, m). 1.06 (6H, 2xd), 0.93 (9H, s), 0.14 (6H. s). 



(22 1) 12 000-1 6984 (P2000-le9 
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PRKPARATION 16 
f2jg.SS1-l-benTvl-4-fin-l-f3 -nw/grt4wtvn-l-l-dinierhvl.silTnoxvnhenvl>-l-^^ 
tria2ol-4-vn phenvnmcthyl-2.-S-riimethvlhexahYdroDVraziiie 



A solution of the compound from Preparation 15 (688mg) in trlmethylsilyl azJde C5ml) was 
heated in a sealed vessel to 170°C for 18 hours. On cooling, ihe mixture was partitioned 
between aqueous ammonium chloride solution and ethyl acetate, and the phases separated. 
The aqueous layer was extracted with ethyl acetate, and the combined organic extracts 
dried (MgS04) and evaporated in vacuo. The residue was purified by colunm 
chromatography over silica gel using gradient elution (95/5-75/25 pentane/cthyl acetate) to 
afford the title compound, as a brown oil, 433mg. 



Rf! 0.38 (75/25 pentane/ethyl acetate) 
m/z : 568 (MH^^) 

S„ (400MHz. CDQj): 7.90 (IH. s). 7.70 (2H. d). 7.50 (ZH, d), 7.18-7.28 (5H, m>. 7.15 
(IH, dd), 6.80 (IH, d), 6.73 (IH, d), 6.68 (IH. s), 5.08 (IH, s), 3.89 (IH, d), 3.20 (IH. 
d), 2.55-2.72 (4H, m), 2.00 (2H, m). 1.08 (6H. 2xd). 0.92 (9H, s). 0.14 (6H, s). 



HN 




Me 
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PREPARATIQN 17 
[2-f4-{4-r</tVl-rf2S^JtV 4-henTyL-2.5^mi>thylhcxahvdroDvrazin-l-Yn-l-f3- 
hydroxvphenynnicthvnpheiivi}.l// -1.2.3^triazol-1-vnethQxv1methvl cvanide 

and 

[2-(4-{4-r(/?VT-rf2.S.5g^-4.benzvl-2 .5-dimethvlhmhydropvrazin-l-vn-l-(3- 
hvdroxvphenynmethYnphenyl}.2iJ-1. 2 3,triazoU2-vnethoxv1methvt cvanide 




A solution of die compound of Preparation 16 (3.50g), 5-bromD-3-oxopenianenitrile 
(0.968g) and potassium carbonate (2.55g) in acetonirrile (90ml) was heated under reflux 
for l8hrs. The reaction mixture was quenched with ammonium chloride solution and the 
product extracted with ethyl acetate (x3). The combined organic layers were dried over 
MgSOj and evaporated under reduced pressure. The crude product was purified on silica 
gel using a gradient elution (ethyl acetate/hexane. 2.5/7.5-1/1, v/v) to afford the N2 
iosmer, 1.904g. 

m/i ; 538 (MH"') 

R, 0.2 (ethyl acetate/he xane, 25/75) 

a„ (400MHz, CDCl,) 7.80 (IH, s), 7.70 (2H, d), 7 50 (2H, d), 7.30-7.10 (6H. m), 6.80 
(IH, d). 6.70 (2H. m). 5.06 (IH. s). 4.65 (2H. m), 4.25 (2H. s). 4.15 (2H, m), 3.90 (IH, 
d), 3,22 (IH. d). 2.80-2.50 (4H. m), 2.05 (2H, m), 1.10 (6H, m). 
followed by the Nl isomer. 7l7mg. 



m/z : 538 (MH^^) 

R, 0. 1 (ethyl acetatc/hexanc, 25/75) 



(223)12 000-16984 ( P 2 0 0 0 - 1 PD^IK 
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5„ (400MHz. CDCI3): 7.80 (IH, s). 7.75 (2H. d). 7.50 (2H, d). 7.35-7.15 C6H, m), 6.80 
(IH, d), 6.70 (2H, mX 5.05 (IH. s). 4.60 (2H, m). 4.25 (2H. s). 4.05 (2H. m). 3.90 (IH. 
d). 3-25 (IH, d), 2.75-2.55 (4H. m), 2.05 C2H. m), 1.10 (6H, m). 

4w-vann-rfm-fl- a rsuj;fR^-4-a ll yl-2.5-dimethvl-1-Diperazinvn-3-/grf- 
hiityldinfgth ylsilylox yhenzy«hftnzene. 




OTBDMS 



A solution of (-)-(2R.5S)-l-allyl-2,5-dimetiiylpiperazine (21.6g)» benzotriazole (16.68g) 
and 4-cyanobciizaidehyde (I8.35g) in toluene (800ml) was heated under reflux with 
azeotropic removal of water for 3 hours. The solution was cooled to ambient temperature 
and added to a cold solution (-10*C) of 3-tert-butyldiniethylsilyloxyphenylmagnesium 
bromide (prepared from 79g of the corresponding bromide and 6.8g of magnesium 
turnings) in tctrahydroftiran (500ml) at such a rate as to maintain the internal temperature 
in the range -10 to O'C. The resulting solution was stured at (TC for 15 minutes, ambient 
temperature for 30 minutes anl then quenched widi saturated aqueous ammonium chloride 
solution. The layers were separated and the aqueous sohition extracted with diethyl ether 
(2x 20Qml). The combined organic extracts were dried (Na2S04) and evaporated to 
dryness in vacuo. The residue was purified by column chromatography over silica gel 
using gradient elution (5-20% ethyl acetate/dichloromethane) to afford the title compound, 
4-[(R)-a-(2(S).5(R)-4-allyl-2 ,5-dimechyI-l -piperaziny l)-3-/err- 
bucyldimethylsilyloxybenzyl]cyanobcnzcne, 32.9g. 

m/z:476{MH^) 

R,: 0.35 (90/10/2; hexane/erhyl acetate/diethylamine) 



(2 24) 12 000-1 6984 (P2 0 0 0- IPG A) 
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Found: C, 72.26; H, 8.78; N. 8.09. C,yH4,N3OSi.3/l0ethyl acetate requires C. 72.23; H, 
8.71; N, 8.37% 

[a]D +22,9" (c=0.1l2, methanol) 

PRF.PARATTON 19 




A solution of sodium bicarbonate (35g), and biydroxylamine hydrochloride <l0,97g) in 
water {75ml) was added drop wise to a solution of the compound from Preparation 18 (lOg) 
in methanol (150ml) and the reaaion stirred at reflux for 18 hours. On cooling, the 
reaction mixture was extracted with dichloromethane (2x200ml), the combined organic 
exiracts dried (Na,S04) and evaporated to dryness in vacuo. The residue was purified by 
column chromatography over silica gel using gradient elution (97/3/0.5-97/3/1 
dichloromethane/methanol/ammonium hydroxide) to afford the title compound, 5.3g. 

Rf : 0.39 (90/10/2 dichloromethanc/mcthanol/ammonium hydroxide) 
OT/z : 395 (MH*) 

[alo +24.00 (c^O.llO, methanol) 

Sh OGOMHz, CDClj): 7.54 (2H. d), 7.46 (2H, d), 7.16 (IH, dd), 6-69 (2H, 2xd). 6.59 
(IH, s), 5.88 (IH. m). 5.16 (3H. m). 4.83 (2H. s). 3.38 (IH. dd), 2.87 (2H. m). 2.46- 
2.68 {3H. m). 2.14 (IH. dd). 1.94 (IH. dd), 1.16 (3H, d), 1,00 (3H, d). 



(225)12 000-16984 (P2000-1 iWW. 
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PRRPARATTQN 2Q 
£ (/?^-l-f2S.5gl-2.5-dtmcth yl-4-bciizvl-l-pincrazinvl-l-f3-(ferr- 
hutyldiincthvlsily noxyphciivnmethYnhenzQmtrne. 



rr.S^-l-f2S.5ff^-2.5.cKmcth yl-4-benzvl-Upiperflzinvl-l-f3.(fert- 
hutvldimethvlsiivn ftxyphenvnmprhvnhcn3«nitrile. 




A solution of the compound of Preparation 3 (10.2g). benzotriazole (5.95g) and 4- 
cyanobenzaldehyde (6.55g) in toluene (130ml) was heated under reflux with azcotropic 
removal of water fix- 3 hours. The solution was cooled to ambient temperature and added 
to a cold solution (-25*C) of 3-/erf-butyldimethyIslIyIoxyphcnylmagnesium bromide 
(prepared from 28. 7g of the corresponding bromide and 2Ag of magnesium turnings) in 
tetrahydrofiiran (lOOml) at such a rate as to maintain the internal temperature at -25°C. 
The resulting solution was stirred at (TC for 15 mins, ambient temperature for 30 min and 
then quenched with 2N sodium hydroxide solution. The layers were separated and the 
aqueous solution extracted with ethyl acetate <2x). The combined organic extracts were 
washed with water, and brine. The organic extracts were dried (Na^SO*) and evaporated 
to dryness in vacuo. The residue was purified by column chromatography over silica gel 
using gradient elution (100% dichloromethanc to 10% cihyl acetate/dichloromethane) to 
afford the title compounds. The aR-diastereomer was the first to elute, 17.38g. 

mfz\ 526 (MH+) 

Rf: 0-62 (3/1 hexane/eihyl acetate) 

The aS-diastereomer was also isolated and eluted second, 2.61g. 



(2 26) 12 000-1 6984 ( P 2 0 0 0 - 1 Sffiil 
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miz\ 526 (MH+) 

Rf: 0.53 (3/1 hexane/ethyl acetate) 

PRRPARATTON 21 




The title compound was prepared using the compound from Preparacion 20. using a 
similar method to that described in Preparation 19. 

m/i : 445 (MH"') 

5h (300MHz, CDCI3): 1.4S (4H. m), 7.24 (5H, ra). 7.12 (IH. m), 6.54-6.72 (3H, m), 
5.05 (IH. m), 4.87 (IH, br s), 3.94 (IH. d). 3.20 (IH. d). 2.32-2.74 (4H. m), 2.01 (2H, 
m). 1.10 (3H. d). 1.02 (3H, d). 



(2 27) 12 000-1 6984 (P2000-1A) 
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PPFPARATTON 22 
Kthvl 2-r4-for mylph«^nvh-l ,>thisi»ol<^carhoKvlate 




2-(4-chiol>en2amido)-l,3-dioxalane (4.5g) was added to a solution of cthyl-3- 
bromopyruvate (4.2g) in dimethylformamide (70ml) and the reaction stirred at room 
temperature for 18 hours and a ftinher 3 hours at SffC. On cooLing, the nurture was 
partitioned between water and dichloromethane, and the phases separated. The aqueous 
phase was extracted with dichloromethane, the combined organic extracts dried (Na^SOJ, 
and evaporated to dryness in vacuo, to give a brown solid. Hydrochloric acid (40nil of 
2N solution) was added to a solution of this material in dichloromethane (40ml) and the 
reaction stirred at room temperature for 18 hours. The phases were separated, and the 
aqueous layer extracted with dichloromethane (2x50ml). The combined organic extracts 
were dried (Na^SOJ and evaporated to dryness in vacuo. The residue was purified by 
column chromatography over silica gel (97/3 dichloromethane/diethyl ether) to afford the 
title compound, 5.0 Ig. 

%: 0.5 1 (98/2 dichloromethane/methanol) 

ffj/z: 262 CMH") 

5„ (400MHz, CDClj): 10.10 (IH, s). 8.28 (IH, s), 8.20 (2H. d), 7.98 (2H. d), 4,48 (2H. 
q), 1.45 (3H. t). 



(2 28) 12 000-1 6984 (P2 0 0 0-17AA) 



.148- 



Bthyl 2-^4-formv1phenvn -1 -i^-thiazole^acetate 




The title compound was prepared from 2-(4-thiobenzamido>-l,3-diOxalane and cihyl 4- 
bromoacetoacetate following a similar method lo that described in Preparation 22, and was 
obtained in 82% yield. 

Rp 0.55 (50/50 hexane/echyl acetate) 
mJv. 276 (MH*) 

5„ (300MHz. CDCI3): 10.05 (IH. s). 8.13 C2H. d), 7.95 (2H, d), 7.32 (IH, s), 4.24 (2H, 
q),3.96(2H. s), 1.30(3H, t). 



(2 29) 12 000-1 6984 ( P 2 0 0 0 - 1 iHiil 



PPRP A RATION 24 

f+^-Edwl2-{4-rf/g^-l-r(2.S.aJ>-4-allvU2.5-dimet h v lh e x a hvc!ranYrazin- l-vlV l -(3-ri- 
r/ert-hutvlWl .1 -dimethvltnylToxTphgnynniethvl lphenyl}-! ■■Vthiazole-4-carboXYlate 



The compound of the above formula was prepared by a similar method to that described 
for Preparation 4, using the compound of Preparation 22 (lOg), benzoiriazole (4.6g). and 
(-)-(2R,5S)-l-allyl-2,5-dimethylpipera2ine (5.9g) and 3-cert-butyldimethy!silyloxyphcnyl- 
magnesium bromide to afford the title compound as a ycUow foam, 3.89g. 

R,: 0.14 (98/2 dichlororaethane/methanol) 
ffi/z: 606 (MH*) 

[a]|5 +11.37 (c=0.127 meihanol) 

5h <400MHz. CDCI5): 8.13 (IH, s). 7.93 (2H, d), 7.54 (2H, d), 7,19 (IH, dd), 6.81 (IH, 
d). 6.76 (IH. d), 6.64 (IH. s). 5.88 (IH, m), 5.18 (3H, m). 4.44 (2H. q). 3.37 (IH, m). 
2.84 (IH, m), 2.92 (2H, m), 2.50 (IH, m), 2.16 (IH, m), 1.92 (IH, m). 1.44 (3H. t), 

1.10 (3H. d). 0.98 (12H, ra), 0.17 (6H, s). 




Me 




Me' 



(2 30) 12 000-1 6984 (P2000-12fli 



-150- 

PPRPARATION 25 
Fthvl 2-(2-l4-f/l?V1-rf2.'g^ 5 ff>-^allvl-2.5-Hiniftthvlhgxahvdmnvra7Jn-1-Yn-l-(3-^ 
hiifvn-1.1-dimethvlsilyqoxvphen ynmgthvnDhenvli-1.3-thiazole-4-Yl)ac^tate 




The compouad of the above formula was prepared using the compound from Preparation 
23, (-)-(2R,5S)-l-ailyl-2,5Klimethylpiperazine, benzotriazole and 3-/tfrt- 
butyldimethylsilyloxy-phenylmagnesium bromide following a similar procedure to diat 
described in Preparation 4. and was obtained in 54 % yield. 

R,: 0.33 C95/5 dichloromethane/mcthanol) 
m/z: 620 (MR") 

5„ (400MHz. CDCl,): 7.85 (2H. d), 7.52 (2H. d). 7.28 (2H, m). 6.81 (IH, d), 6.76 (IH. 
d), 6.66 (IH, s), 5.88 (IH. m), 5.17 (3H. m). 4.22 C2H. q). 3.90 (2H, s), 3.36 (IH, dd), 
2.85 (2H, m). 2.61 (2H. m), 2.50 (IH, m). 2.15 (IH. m), 1.92 (IH, m), 1.30 (3H, t), 
1.19 (3H. d), 0.98 (12H. m), 0.18 (6H, s). 



(23 1) 12 000-1 6984 (P2OOO-101A) 



-151- 

PRV.PARAT1QN 26 
f+U3-ffjM>l-rf25.5^-4- al^y1-2-5-dlmetliylhexahvdmiwraziii-l-Yn-l'4-r4- 

(hydroxymethyn-1.3-thia7nU2-vnphpnvlnip.thynphenvl n -(tert-btitvn-l.l- 

riimftthvLsilvllether 




The above stiown compound was prepared by reduction of the conqiound of Prej»ration 
24 by use of LiAlH in THF. 

The results were: 

miz : 564 (MH*) 

[a]D +8.84 (c =0.120 methanol) 

Sh (300MHz. CDClj): 7.87 (2H, d). 7.51 (2H, d), 7.18 (2H. m), 6.78 (2H, 2xd). 6,63 
(IH, s), 3.89 (IH, m), 5.18 (3H, m), 4.80 <2H, d), 3.37 (IH, m), 2,85 (2H. m). 2.60 
(2H. m), 2.50 (IH. m). 2.30 (IH, t). 2.17 (IH. m), 1.93 (IH. m). 118 (3H, d). 0.96 
(12H. m). 0.16(6H, s). 



(232)12 000-16984 ( P 2 0 0 0 - 1 SSiiil 



-152- 



PREPARATIQN 27 
3-ffig^-l.rf2.y.^ff1-^allvU2 ,j;-diini»thifihexahvdroPTra7jii-1-Yn-l'4-^^ 

1 .:^-thiazol-2- vll olien vl m ettivl) phenyl Tl tert -hti^n-1 .1-dimethvlsilvllether 




The compouad of the above formula was prepared by a similar method lo that described 
for Preparation 26, using the compound of Preparation 25 

m/z: 578 (JMR^ 

5h (400MHz, CDCI3): 7.85 (2H. d), 7.53 (2H. d). 7.18 (IH, dd), 6.95 (IH, s), 6.80 (IH, 
d), 6.76 (IH. d), 6.66 (IH, s). 5.88 (IH, m), 5.17 (3H, m). 4.00 (2H. q). 3.48 (iH. m). 
3,36 (IH. dd), 3.(M <2H. m), 2.87 {2H. m), 2.62 (2H. m). 2.50 (IH. m), 2.17 (IH, m). 
1.93 (IH. m), 1.20 (3H. d). 0.98 (3H, d). 



(233)12 000-16984 ( P 2 0 0 0 - 1 OJj;^IK 

-153- 



PRTCPARATIQN 28 
-^^2.<?.5m-d-allvl-2.S.dim *>thvlh«ahvrironvraz»n-l -vll-l-(3-fl-(tert- 
butylVl.l-tlimethvlsilvl1oxvphenYnmethvllph gnyl}-lJ3-thiazole-4-carboxaldchTde 




Manganese dioxide (6.8g) was added to a solution of the compound from Preparation 26 
(l .8g) in dichloroniethane (50ml) and the reaction stirred ar room temperature for 5 days. 
The reaction mixture was filtered through a pad of Arbocel, and washed well with further 
dichloromethane (ZOOml). The filtrated was then evaporated to dryness in vacuo. The 
residue was purified by column chromatography over silica gel (30/70 ethyl 
acetate/hexane) Co afford the title compound, 960mg. 



R^: 0.41 (50/50 ediyi acetate/hexane) 

m/z: 562 (MH*) 

[oc]o +9.35 (c-0.113 methanol) 

5n (400MHz, CDCI3): 10,10 (IH, s), 8.15 (IH. s), 7.90 (2H, d). 7.56 (2H, d), 7.19 (IH. 
dd), 6.78 (2H, m), 6.64 (IH. s). 5.86 (IH, m). 5.18 (3H, m), 3.37 (IH. m). 2.83 (2H. 
m), a-60 (3H, m), 2.18 (IH, m), 1.93 (IH. m). 1.20 (3H, d). 1.97 (12H, m). 0.15 (6H. 

s). 

Found: C, 68.10; H, 7.76; N, 7.40. C^H^NjOjSSi requires C, 68.41; H. 7.71; N. 7.48% 



(2 34) 12 000-1 6984 (P2 0 0 0-K8A) 



.154. 

pWF.PARATIQN 29 

(+VEthvl 2-r2-(2-M-r(J?>-1 -r(?.y„^in-4-allvl-2.5-dimftthvlhexahvdronvramn'1-Yl^^ 
[l-ffgrMiutvlUia-diinethvlsnyl]oxvphen ynmcthvI1phenvi>-1.3-thiazol-4- 

jf^^ethyllamfaioacetate 




Sodium triacetoxyborohydride (498mg) was added to a solution of the compound from 
Preparation 28 (660mg) and gLyciae ethyl ester hydrochloride (197mg) in acetoniwile 
(40nil) and the reaaion stirr^ at room temperature for 18 hours. The mixture was 
partitioned between ethyl acetate and saturated aqueous sodium bicarbonate solution, and 
the phases separated. The aqueous phase was extracted with ethyl acetate, the combined 
organic extracts dried (Na2S04), and evaporated to dryness in vacuo.Jhe residue was 
purified by column chromatography over silica gel (70/30/2 liexane/ethyl 
acetate/diethylamine) to afford the title compound as a viscous gum. 478mg. 

Rfi 0.18 (70/30/2 hexane/cthyl acetate/diethylamine) 
m/z: 649 (MH*) 

[a]o +15.61 (c=0.083 methanol) 

6„ (4O0MHZ, CDClj): 7.87 (2H, d). 7.52 (2H, d), 7.20 (IH. dd). 7.10 (IH. s), 6.82 (IH. 
d), 6.76 (IH, d), 6.65 (IH. s), 5 88 (IH. m). 5.18 (3H. m), 4,20 (2H, q), 4.00 (2H. s), 
3.52 (2H, s). 3.38 (IH, m), 2.89 (2H, m), 2,64 (2H, m), 2.52 (IH, ra), 2.18 (IH. m), 
1.94 (IH, m), 1.30 (3H, t), I.IO (3H, d). 0.98 (12H. m). 0.18 (6H, s). 
Found: C, 66.14; H, 8.11; N, 8.57. Q^H^^N.OjSSi requU:es C. 66.63; H, 8.08; N. 8.63% 



PPF.PARATTQN 30 



(2 3 5) 12 000-1 6984 (P2000-1KA) 



-155- 



f+^-Fthyl2>rr2W2-l4-rfJft^l-rr2.S.j;R^-4-f iny1-2.5-dimcthvihexahvdropvra2in-^ 
ri-(7^r^hiitvlUL.l-diniethvls4lY l]»xvpheiivnmetbvllPheilvlVl;3-thlazol-4- 

y1)i>thyI1fmel:hvl >amiiift1acetate 



The title compound was prepared from sarcosine ethyl ester hydrochloride and the 
compound of Preparation 28 following a similar procedure to that described in preparation 
29 and was obtained as a viscous gum, in 92% yield. 

R^: 0.27 <95/5 dichioromediane/methanol) 
[alo +7.0" (c=0.l3. methanol) 



5„ (400MHz. CDCI3): 7-87 (2H, d). 7.52 C2H. d). 7.19 (2H. m). 6.82 (IH, d), 6.76 (IH. 
d). 6.66 (IH. s), 5.89 (IH, m), 5.20 (3H, m). 4.20 (2H, q), 3.96 (2H, s), 3.39 (3H, m), 
2.86 (IH. m), 2.62 (2H, m). 2.50 (3H. s). 2.18 (IH, m), 1.94 (IH. m), 1.30 (3H. t), 1.20 
(3H. d), 1.10 (12H, ra), 0.18 (6H. s). 




(2 36) 12 000-1 6984 ( P 2 0 0 0 - 1 , ItfeiBI 



-156- 

Rthvl 2-4-r(g>-l-[f2S,55)-2 ,5-dimethvlhcxahvdroDvrazln-l-Yn-l-(3- 
hydroxvphenvBniethyl]pheoy K1 r3-thiazQlp-4-carhQXYiate 




H 

Tri5(triphecylphosphine)rhodiuni(I) chloride (1.04g) was added to a solution of the 
compound of Example 37 (5.51g) in acetonitrile (240niD aad water (60inl). aad the 
reaction stirred under reflux while allowing the solvent to disdll off for 2 hours. 
Additional acetonitrile/water (4/1 by volume) was added at such a rate as to maintain a 
steady reflux. On cooling, the reaction mixture was extracted with dichloromethane 
(2x300ml), and the combined organic extracts dried (NajSO*), and evaporated to dryness 
in vacuo. The residue was purified by column chromatography over silica gel using 
gradient elution (90/10-83/17 dichioromethane/methanol) to afford the title compound as a 
foam, 4,26g. 

Rf! 0.34 CSV IS dichioromethane/methanol) 

5„ (400MHz, CDCI3): 8 14 (IH, s). 7.92 (2H. d). 7.50 (2H, d). 7.20 (IH, dd), 6.79 (IH, 
d). 6.70 (2H, m), 5.26 (IH, s), 4.45 (2H, q), 3.04 (2H, m), 2.74 (2H, m), 2.60 (IH. m), 
1.88 (IH. m), 1.44 (3H, t), 1.19 (3H. d), 1.09 (3H, d). 



(2 37) 12 000-1 6984 ( P 2 0 0 0 - KP^iil 



-[57- 

ppF.PARATIQN 32 
Rthvl 2-4-r(;?^-l-rf25.5g^-2.5-dimcthvlhexahvdrop vraziii-l-vn-l-(3-/gr/- 
biitvldimethylsavlQXvphcnynmetliy l]phenvl-K3-thiazQle-4-fnrlTOXvlatc 




OTBDMS 



H 

The litle compound was prepared using the compound from Preparation 24, following a 
similar procedure to tiiai described in Preparation 31. and was obtained in 70% yield. 

R,; O.IO (95/5/0.5 didiloromethane/methanol/ammoium hydroxide) 
mfz: 580 (MH*) 

6h (400MHz, CDCI3): 7.86 (2H, d), 7.52 (2H, d), 7.22 (IH. dd), 7.18 (IH. s). 6.79 (2H, 
m), 6,61 (IH, s). 5.36 (IH, s), 4.22 (2H, q), 3.90 (2H. s), 2.94 (2H. m). 2.62-2.76 (2H, 
m). 2.38 (IH. m), 1.62 (IH. m), 1.30 (IH, tn). 1.20 (3H, d), 0.96 (12H. m). 0.17 (6H. 



(2 38) 12 000-1 6984 (P2000-1' 

-158- 



PRKPARATION 33 

Ethyl 2-{4-r^iri~1-K2:S.:5g^-4-propyl-2.j;-rlimrt hylhPYnhvflropyraziii-l-vn-l-(3-rt-(tert^ 

hutylul.l-diinethvlsilyllQyyphenyhmethYnDlienYl>-1.3Hhiazole-4-carbQXYlatc 




OTBDMS 



Me 



The tide compound was prepared using the compound from Preparation 32 following a 
simiJar procedure do itiat described in Example 44. and was obtained in 73% yield. 



Rp 0.32 (ethyl acetate/hexane) 
miv. 622 (MH^^ 

6n (300MHz, CDCI3): 7.84 (2H, d), 7.52 {2H, d), 7.18 (2H. m), 6.82 (IH. d>, 6.75 (IH, 
d), 6.69 (IH. s), 5.14 (IH. s), 4.22 (2H. q), 3.88 (2H, s). 2.84 (IH, m), 2.47-2.72 (4H, 
m), 2.19 {2H, m), 1.94 (IH. m), 1.47 (2H, m), 1.29 (3H, d), 1.18 (3H. d), 0.98 (9H. s), 
0.88(3H, l),0.18(6H, s). 



(2 39) 12 000-1 6984 (P2 0 0 0-1 (BA) 



.159- 



PR p.P A RATION 34 

Kthyl 2-{4-f rg>-l -r(25>5l?VA.hgnzvl-2.3-diniethYlhexahYdr0Pvrarin-l -vlM-f 3-ri-(fgrf- 
hiityn-1 ,1 -dimethylsilvlloxvphen vnmethv llphftnvl}-1 J^-thiazolc^arboxTlate 




OTBDMS 



The title compound was prepared using the compound from Preparation 32 and 
benzaldehyde following a similar procedure to that described in Example 44, and was 
obtained in 52 % yield. 

Rf-. 0.81 {95/5 dichloromeihane/mcthanol) 
m/z: 670 (MH"') 

5„ (300MH2, CDCl,): 7.84 (2H, d), 7.50 (2H. d), 7.15-7.32 (7H, m), 6.84 (IH. d). 6.74 
(2tt. m), 5.06 (IH. s). 4.21 (2H. q). 3.88 (2H, s), 3.24 <1H, d), 2.58-2.77 (4H, m), 2.05 
(2H. m). 1.29 (3H, t). 1.10 (6H, 2xd), 0.97 C9H, s). 0.18 (6H, s). 



(240) 12 000- 16984 (P20 00-1(A) 



■ 160- 

PREPARATION 35 

Ethvl 2-a-f 4-r(3-ri-f/gr^hutYn.l . I.dimcthvlsilvl loxyphenyn(hvriroxv1inethvnphenvl>- 

1 ,3-thiaml-4-ynacetate 




A solution of 3-/CTT-butyldimethylsilyloxyphenylmagnesium bromide (prepared from 
15.78g of the corresponding bromide and 1.2g of magnesium turnings) in teirahydrofiiran 
(65mD was added dropwisc to a cooled solution <-78*C) of the compound from Preparation 
23 (4.65g) in tetrahydrofuran (50ml). The reaction was stirred under a nitrogen 
atmosphere at -78"C for 3 hours, followed by a further 18 hours at room temperature. The 
reaction mixture was evaporated to a minimum volume in vacuo and partitioned between 
ethyl acetate and aqueous ammonium chloride solution. The phases were separated, the 
aqueous layer extracted with ethyl acetate, and the combined organic extracts dried 
(MgS04) and evaporated to dryness in vacuo. The residue was purified by column 
chromatography over silica gel using gradient elution (80/20-65/35 hcxanc/ethyl acetate) 
to afford the title compound. 1.83g. 

R,: 0.23 (95/5 dichloromethane/melhanol) 

6„ (400MHz. DMSO-d^: 7.82 (2H. d). 7.46 (2H, d). 7.18 (IH. dd). 6.97 (IH, d>, 6.87 
(IH. s), 6.58 (IH, d), 5.97 (IH, s), 5.69 (IH. s). 4.12 (2H. q). 3.84 (2H, s). 1.18 <3H, 
t). 0.90 (9H. s). 0.14 (6H. s). 



(24 1) 12 000-1 6984 (P2000-1C 
-i&u 

PRTCPARATIQN 36 

ethyt 2-{4^[(^-n-(terf'hitty\Y.\ . l-diine thyifiilvl1oxvphenvlKhvdroxvlniethvllDhenvU-13- 




OTBDMS 



The title compound was prepared using the compound from Preparaiion 22, following a 
similar procedure to chat described in Preparation 35 and was obtained in 44% yield. 

Rr: 0.5O <SO/SO ethyl acetate/hexane) 

m/z: 469 (M^^) 

8h (4(X)MHz, DMSO-dfi): 8,52 (IH. s). 7.90 (2H. d), 7.50 (2H, d), 7.17 (IH. dd), 6.98 
(IH. d>, 6.S7 (IH, s). 6.67 (IH, d). 6.00 (IH, s), 5.72 (IH. s). 4.33 (2H, q), 1.32 (3H, 
t),0,91 (9H, s),0.L4(6H,s). 



(242) 12 000- 16984 (P20 00-1! 



.162- 

PRTCPAff ATION 37 

^thyl2-(2-{d~[<i.[U(tert-hutyl)-l . l-d!methvlsilvn nxvphcnvlWchloro)methvnDhenvU- 

1 .a-thiazol-^-vnacetate 




OTBDMS 



N-ethyldiisopropylaminc (1.6ml) and mcthanesulphonyl chloride (0.8nal) were added to an 
icc-coolcd solution of the compound from Preparation 35 (1.83g) in dichiorometliane 
(30ml>, and the reaction stirred at room temperature for 3 hours. The reaction mixture was 
washed with water and then saturated aqueous sodium bicarbonate solution. The layers 
were separated, and the aqueous extracted with dichloromethane. The combined organic 
extracts were dried (MgSO^), and evaporated to dryness in vacuo, to afford the title 
compound as an ozangc oil. 

m/z: 503 (MH^ 

5„ (300MHz. DMSOA): 7.92 (2H. d), 7.56 (3H. m). 7.25 (IH, dd), 7.07 (IH, d), 6.93 
(IH, s), 6.78 (IH, d). 6.54 (IH, s), 4.10 (2H. q), 3.87 (2H. s), 1.18 (3H. t). 0.90 (9H, 
s), 0.14 (6H, s). 



(243)12 000-16984 ( P 2 0 0 0 - 1 O^iil 



-163- 



PRFPARATTON 38 
Kthvl2-{4-rr3-[l-rfgrt-hatyn-l.l.dimethylsilylloxYphenvlKchlQro)mcthy[1Phm^ 

thiazoIc- 4-garbQXYlate 




OTBDMS 



Thionyl chloride (1.57ml) was added lo an ice-cooled solution of ihe compound from 
Preparation 36 (3.4g) in loluene (35nil), and the reaction stirred at lOO^C for 18 hours. On 
cooling, the reaction mixture was evaporated to dryness in vacuo. The residue was 
purified by column chromatography over silica gel using gradient elution (93/7-85/15 
tiexane/ethyl acetate) to afford the title compound, 2.6g. 

Rr: 0.39 (80/20 hexane/ediyl acetate) 

6„ (300MHz. CDCI3): 8.16 (IH, s), 8.00 (2H, d), 7.50 (2H. d), 7.21 (IH. dd), 6,98 (IH. 
d), 6.92 (IH, s). 6.80 (IH. d). 6.08 (IH, s). 4.45 (2H. q). 1.44 (3H, t), 0.98 (9H, s), 
0.20 (6H. s). 



(244) 12 000- 16984 (P20 00-1* 



-164- 

ppFPARATIQN 39 
jg ff^perhyd rnpinrrolori.2-fl1pvrazlne-1.4-dione 

H 




Pyridine (2.5mi), and chionyl chloride (22,5ral> were added to a solution of N- 
phthaloylglycine (57.5g) in dichloromethaoe and the reaction stirred under reflux for 18 
hours. The mixture was allowed lo cool to room temperature, (R)-proline (30. 5g) added 
and the reaction again stirred under reflux for 18 hours. On cooling, water was added and 
the resulting precipitate filtered, washed with further water and dried. 
This material was suspended in ethanol (330inl) and dichloromethane (250inl), and 
hydrazine hydrate <26.5ml) added. The reaction mixture was stirred at room temperature 
for 18 hours, filtered and the ftltraie evaporated to dryness in vacuo. This material was 
crystallised from ethanol, to afford the title compound, 26.05g- 

5h (300MHz, DMSO-d^): 8.07 (IH, s), 3,92^,14 (2H, m), 3.26-3.55 (3H, m), 2.09 (IH, 
m), 1.66-1.89 (3H.m). 



(24 5) 12 000-1 6984 (P2OOO-10 



-165- 



PRKPARATION 40 
H 




LUhium aluminium hydride (130ml, IM in tetrahydixjfiiran) was added slowly to a 
solution of ttic compound from Preparation 39 (lOg) in tetrahydrofiiran (800ml) and the 
reaction stirred under reflux for 20 hours. The mixture was cooled to 0°C, and a solution 
of aqueous tetrahydrofuran (80ml, 20%) was added at such a rate as to maintain the 
reaction temperanire below lO^C. Aqueous scxJium hydroxide soludon (33iiil, 5N), 
followed by water (117ml) were then added and the mixture stirred for an hour at 0°C. 
The reaction mixture was filtered and washed well wiOi diethyl ether. The filtrate was 
separated and the organic layer, dried (Na2SO() and evaporated in vacuo to afford the title 
compound as an oil which was used without further purification. 
m/z: 127 (MH"^) 



(246) 12 000-1 6984 (P2000-1,A) 



.L66- 

PRRPARATTON 41 
f3^.8aS^-3-mcthvlperhyd rnpvrmlnrL.2-g1nvramne 

H 




HCl 



Lithium aluminium hydride (978mg) was added to a solution of cyclo-(D-Ala-Pro) (2g) in 
diethyl ether (30ml) and the reaction stirred under reflux for 18 hours. The mixture was 
cooled to 0"C, water (2.7ml) added followed by aqueous sodium hydroxide solution 
(6.6ml, 5N) and further water (23.3ml) and ihe mixture stirred for an hour. The resulting 
suspension was filtered and washed well with diethyl ether. The filtrate was separated and 
the organic layer dried Q^^^^) and cooled to 0"C. Hcl gas was bubbled through the 
solution for 10 minutes, and the mixture then evaporated to dryness in vacuo, to afford the 
title compound, l.Zg. 

Rf 0.14 (93/7/1 dichLoromechane/methanol/ammonium hydroxide) 
m/z:141 (MH*) 



(247) 12 000- 16984 (P2 0 0 0-1*LA) 



-167- 

PWRPAHATION42 
Kthyl2-f2-{4-fl4-allylp tl">raTliinU:^-ri-torf-biitvn-l.l- 

dimcthylsilyl1oxypheny hmel:hvnpb<^nv>>-1.3-thiazol^vnacetate 




OTBDMS 



A suspension of the compound from Preparation 37 (1.91g), l-allylpiperazine (0.96g) and 
sodium bicarbonate (0.96g) in acetonitrile (20nil) was stirred under reflux for 3 hours. On 
cooling, the reaction mixture was evaporated to dryness in vacuo. The residue was 
purified by column chromalography over silica gel using gradient elution (75/25-50-50 
hexane/etbyl acetate) to afford the title compound as a light brown oil, l.lg. 

m/z: 592 (MH*) 

d„ (400m:H2. DMSO-dtt): 7,81 (2H, d), 7.49 (3H. m). 7.13 (IH. dd), 6.98 (IH. d). 6.94 
(IH. s). 6.65 (IH, d), 5.77 (IH. m). 5.06-5.17 (2H. m). 4.30 (IH. s). 4.U (2H, q), 3.83 
(2H. s). 2.92 (2H, d). 2.28-2.42 (8H. m), 1.18 (3H. t). 0.90 (9H. s), 0.14 (6H. s). 



(248) 12 000-1 6984 (P2000-1.P 
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PRFPARATTON 43 
4-Tftdfthgiiyaldglivde 




H 



To a suspension of 4-iociDbenzoic acLd (I4.88g) in dry teo-ahydrofuran (75ml) was added 
boratie dimethyl sulphide (6. Uml) drapwise under a nitrogen atmosphere. The reaction 
mixture was heated under reflux for Ihr, after which time the reaction mixture was cooled 
to room temperature and evaporated under reduced pressure. The residue was dissolved 
indichloromethane (20ml) and added to a suspension of the pyridinium chlorochromate 
(14.23g) in dichloromethane (100ml). The resulting mixture was heated under reflux for 
Ihr and allowed to cool to room temperature. The resulting mixture was diluted with 
diethyl ether (250ml) and filtered through a plug of arbocel. The filtrate was evaporated 
under reduced pressure, and the crude product was purified by column chromatography 
over silica gel eluting with dichloromethane to afford the tide compound as a white solid 
(lL33g). 

R, 0.85 ( Dichloromethane /Methanol, 98/2, v/v). 

5h (300MHz. CDOj) 9.98 (IH, s), 7.90 (2H. d), 7.55 (2H, d). 



(249) 12 000- 16984 (P2 0 0 0-16BA) 
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PRFPARATTON 44 
r2/g.3.S>.l-ben zylA[rJg1.1-r4-iodflphenvh-l-r3-ri-(fgrt-butTD-l.l- 
dhnethyisilvl1oxYphenynmethvl]-2.5-dtmetliyIhexahydropyrazine 

OTBDMS 




The compound of the above formula was prepared using a method similar to that described 
for preparation 4 using the compounds of Preparation 3, Preparation 43. benzotriazoie and 
3'/err-butyldimethylsilyloxymagnesium bromide to afford the title compound as a oU. 

0.2 (ethyl acetate/pentane, 1/30. v/v). 
S„ (300MH2, CDClj) : 7.60 (2H. d), 7.30-7. 10 (9H, m), 6.75 (2H. t), 6.65 (IH, s), 5.05 
(IH. s), 3.90 (IH, d). 3.20 (IH, d), 2.70 (IH. d). 2.60 (3H. m), 2.00 (2H, m), 1.10 (6H. 
d). 0.97 (9H. s). 0.20 (6H. s). 



(2 50) 12 000-1 6984 (P2000-1FA) 
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PRFPARATTON45 
4-BrQmQ-l-trityl-lg-pvraa)lc 
Br 




Trityl chloride (9.02g) was added to a stirred solution of 4-bromopyrazoie (4.24g) and 4- 
dimethylaminopyridine (0.7 llg) in pyridine (90ml). The reaction mixture was heated to 
85 "C for 20hrs, cooled to room temperature and partitioned between diethyl ether and 
water. The organic layer was separated, dried (MgSOJ and evaporated under reduced 
pressure. The crude product was recrysiatlized from hexane/toluene (5/1, ISOmL) to afford 
the title compound (4.0g). The remaining solids and the mother liquors were combined 
and purified by column chromatography on silica gel eludng with pentane/ether (30/1, 
v/v) to afford a second batch of title compound (3.0g). 

5„ (300MHz, CDCI3) : 7.60 (IH. s), 7.40 (IH. s). 7.30 (9H. m). 7.20 (6H, m). 



(2 5 1) 12 000-16984 (P2000-1 + A) 
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PREPARATION 46 
4-ri .1.1 -Trib iitvlstarn v1^- 1 -tritvl-1 f/- nvrazole 

Me 




r«^-Bucyllitbium (5.3ml or 1.6M solution in hexanes) was added to a stirred solution of 
the product from Preparation 45 (2.34g) in ether (30ml) and tetrahydroiuran (30nil) at - 
78'C. The reaction mixture was stirred for 1.3hrs at -78 "C and iributyltin chloride 
(l.linl) added dropwise. The resulting mixture was stirred for 16hrs in a expiring 
ice/aoetone bath warming slowly to room temperature. The reaction mixture was 
quenched with saturated ammonium chloride (4mi) and partitioned between water and 
diethylether, the organic layer was s^rated, dried over MgSO, and evaporated under 
reduced pressure. The crude product was purified by column chromatography on silica 
gel eluting with pencane/ethyi acetate/triethylamine (50/1/1. v/v) to afford the title 
compound as a oil ^.8g). 

Rr 03 (pentane/ethyl acetate/triethylamine, 50/1/1, v/v). 

5„ (400MHz. CDQ,) : 7.60 (IH, s), 7.25 (9H. m). 7.15 (IH. S). 7.10 (6H. m). 1.40 
C6H. m). 1.20 (6H. m). 0.95 (6H. m). 0.80 (9H, m). 



(2 52) 12 000-1 6984 (P2000-18IA) 
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pRKPARATIQN 47 
1iy-pvrazol-4-yhphenvnmcthvl-2.S-f «methvlhgmhvdroDVrazine 




OTBDMS 



Copper iodide (70mg) was added id a stirred solution of the compound of Preparation 44 
(2.6g), the compound of Preparation 46 (2.5g), 10% Palladium on cliarcaol (47mg) and 
triphenyl arsine(234ing) in acetonitrile (55ml). Ttie reacrion mixture was then lieated to 
reflux under an atmosphere of argon for 60hrs. A gum and a black powder were 
observed, the solution was then cooled to room temperature, and dichloromethane and 
methanol added until the gum had dissolved. The black powder was filtered off. and the 
filer ate evaporated under reduced pressure. The crude product was purified by column 
chromatography on silica gel elating with ethyl acetate/peniane (1/10, v/v) to afford the 
dtle compound (2.3g>. 

Rf 0,25 (ethyl acetate/pentane, 1/10, v/v), 

5„ (300MHz. CDCl,) : 7.90 (IH. s). 7.60 (IH. s). 7.40-7.10 (25H, m), 6.80 (IH. d), 
6.65 (2H, d), 5.05 (IH, s). 3.85 (IH. d). 3.20 (IH, d), 2.80-2.50 (4H, m), 2.00 (2H. m), 
1. 10 (6H. d), 0.97 (9H, s). 0,20 (6H, s). 



(2 53) 12 000-1 6984 (P2000-17A) 
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PUFPARATION 48 

pyi.i/oI-4-vnDh«'nvnmethv l-2.:5-dimethvlheyahvdroPVraripe 

N=\ OTBDMS 




To a solution of the compound of Preparation 47 (2.5g) in dichlororaaliane <20inl) was 
added IM HCl in diethyl ether (9.9iTil) at 0°C under an atmosphere of nitrogen. The 
reaction mixture was stirred at WC tor Ihr after which time it was poured into saturated 
sodium bicarbonate solution and the product was extracted with ethyl acetate. The organic 
layer was dried (MgSO^) and evaporated under reduced pressure, and the crude product 
purified by column chromatography over silica gel cluting with (ethyl acctate/pentane, 1/1, 
v/v) lo afford the title compound as a oii(O.Sg). 

0.2 Cediyl acetale/pentane. 1/1, v/v) 
5h (300MHz, CDClj) : 7.85 s), 7.42 (4H, s). 7.35-7.10 (6H, m). 6.82 (IH, d), 6.75 
(2H, d), 5.05 (IH. s). 3.90 (IH, d), 3.23 UH. d), 2.80-2.50 (4H, m), 2.05 (2H, m), 1.10 
(6H, d). 0.95 (9H. s). 0.20 (6H. s). 



(2 54) 12 000-1 6984 (P2000-16A) 
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PREPARATIQN 49 
Methyl 2^r4-4-r(ia-l-fr2S.5«^-4-bcnzyl-2.S.dimed iylh«tahYdropvra2in-l-vn-l~^ 
(teri'butvM . 1 -dimetli visil vnoxyphenynmethyIlphciiyl-ltf-pyraz Ql-1-vnacctnte 




The compound of the above formula was prepared by a similar method to that described 
for Example 7 using the compound of Preparation 48, and methyl bromoacetate. The 
crude product: was purified by column chromatography over silica gel eluting with 
(Dichloromethane/Methanol. 95/5. v/v) to afford the title compound (155mg). 

Rf 0.2 ( Dichtoromethane/ Methanol, 95/5, v/v). 

5„ (300MHz. CDCI5) : 7.80 (IH, s). 7.70 (IH, s), 7.40 (4H, m). 7.35-7,10 (6H. m). 
6.80 (1H» d). 6.70 (2H. d). 5.05 (IH, s), 3.95 (IH. d). 3.80 (3H, s), 3.25 (IH. s). 2.80- 
2.50 (4H, m), 2.05 (2H, m), 1.65 (IH, m), 1.40 (IH. m). 1.10 (6H, d), 0.95 (9h, s). 0.20 
(6H. s). 



(255) 12 000-16984 ( P 2 0 0 0 - 1 . Siil 
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PREPARATIQN SO 
Metfavl4-rfJg^-l-rf25.5/n-4-bcn2vl-2 -5-dtmcthvlh^valwdronYraztn-l-vn-l~G^ 
butyh-l.l-dimethvisiIvlloxyphenvltmethvl 1lienzoate 
O OTBDMS 

McO 

N Mc 
Mc' N 

The compouud of the above formula was prepared by a similar method to thai described 
for Preparation 4, using 4-carbomethoxybenzaldehyde (2.41g), benzotriazole (1.75g), the 
compound of Preparation 3 (3.00g) and 3-tert-buiyldimetliylsUylphenylmagnesiutn bromide 
to afford the title compound as a yellow oil <898mg). 

R, 0.73 (dictiloromethane/diethylether, 95/5, v/v). 
m/z : 559 (MH*) 

PRRPARATTON.M 
4-f^g^-1-^f25;.Sg^-4-Bi>nTYU2.S-dimethvlhcxahvdropvraan-l-vl1-l-f3- 
hYdrQXYDhenv llmethvllbenzene-l-carbohvdrnzide 





Hydrazine hydrate (1.0ml) was added to a solution of the con:^ound of Preparation 50 
(557mg) in methanol (lOnil). The resulting solution was refluxed for 40hrs, the reaction 



(2 56) 12 000-1 6984 (P2000-15Biil 
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mixture was partitioned between ethyl acetate/water Oie organic phase separated, waslied 
with saturated brine, dried over MgSO^ and evaporated under reduced pressure. The crude 
product was purified by column chromatography on silica gel eluting with ethyi 
acetate/Pentane (75/25-90/10. v/v) to afford the title compound as a white foam (24Qmg), 



Rf 0.43 (ethyl acetate) 
mfz : 445 (MH^-) 



PRKPARATIQN S2 
Methyl 3-fo rmylhctizoate 




Pdtasium carbonate (6.84g) was added to a solution of 3 formylbenzoic acid (5.00g), ethyl 
iodide ( 5.l5g) in acetonicrile (100ml). The reaction mixture was refluxed for IShts after 
cooling the mixture was partitioned between ethyl acetate and water, the organic phase 
separated, washed with saturated brine, dried over MgSO, and evaporated under reduced 
pressure to afford the title compound as a yellow oil (4.84g). 

Rr 0.46 ( dichloromethane ). 

m/z : 196 (MNH4*). 

5h (300MHz, CDCI3 ) : 10.09 (IH. s). 8.53 (IH, d). 8.31 (IH, d), 8.08 (IH. d). 7.63 
(IH, d,d). 4.43 (2H. q), 1.43 <3H, t). 



(2 57) 12 000-1 6984 (P2000-15r 
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PREPARATION 53 

Ethvl 3-rfR^-Uff2S.5l»-44ienzyl-2.S-dtmethvlhcxahYdropvraztii.l-vl1>l-r3-ri-frgrf- 
hiityh-l.l-dimethy lsilynoxyphenvnmethvnhfenzoate 

OTBDMS 




The compound of the above formula was prepared by a similar method to that described 
for Preparation 4 using the compound of Preparation 52, the compound of Preparation 
3, benzotriazole and 3-/err-butyldimethylsilyloxyphcnylrnagncsium bromide. The crude 
product was purified by column chromatography on silica gel elating with 
dichloromcthane/diethyl ether ( 95/5, v/v) to afford the tide compound as a brown oil 
(5,509g). 

Rf 0.52 (dichloromethane/diechyl ether. 95/5. v/v). 
ni/i : 573 . 



(2 58) 12 000-1 6984 (P2000-1'IA) 
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PPFPARATION 54 

3-[rJfVl-raS.3;g>-4-beii!zvU2.5-dimtf ^>hylhexahvHroDvrazin-l-vll'l-(3- 
hydrpxvphenynmethvnb pnzenfi-l-carbohYdrazide 



OH 




Me'" N 




The compound of the above formula was prepared by a similar method to that described 
for Preparation 51 using the compound of Preparation 53 and hydrazine hydrate to afford 
the [iile compound as a oil (76dmg)< 



Rf 0.46 (ethyl acetate). 
miz : 445 (MH*) . 



PRF.PARATTQN 55 




(259)12 000-16984 (P2000-1 




4-ethoxycarbonyl butanol chloride (729ing) was added to a solution of the compound of 
Preparatioa 54 (726rag) and criethylamine (0.91nil) in dichJoromethane (lOnil). The 
reaction mixture was stirred at room temperature for I8hrs, and then partitioned between 
ethyl acetate/water the organic phase was separated and washed with aqueous ammonium 
chloride, saturated brine dried over MgSO^ and evaporated under reduced pressure. The 
crude product was purified by column chromatography on silica gel eluiing with ethyl 
acetate/Hcxane (l/l,v/v) to afford a mixture of the above shown compounds as an oil 
(481mg). 



Kf 0.19 (ethyl acetate). 
m/l : 729 (MH*) . 



(2 60) 12 000-1 6984 (P2000-1'$A) 
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PREPARATION 56 




The compounds of the above formula were prepared dy a similar method to that described 
for Preparation 33 from ihe compound of Preparation 51 and 3-carboxymelhylbenzoyl 
chloride [Gazz. Chim. Ital, 117 (9), 529-31, (1987)], The crude product was purified by 
column chromatography on silica gel elucing with ethyl acetate/Peniane (25/75-1/1, v/v) to 
afford a mixture of the above shown compounds as a white solid (L59mg). 



RfO.38 (Ether). 

miz : 769 (MH^-) 



(261) 12 000-16984 ( P 2 0 0 0 - 1 
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PBKPARATIOIV 57 





To a solution of the compound of Preparation 51 (200mg) in DLchloromethanc {5inl) was 
added monomeihyl terpliihalaie (89mg), l-hydroxybenzotriazole {73nig). l-(3- 
dimcthylaminopropyl)-3-ethylcarbodiiinide (I04mg) and K-methylmorpholine (0.17ml). 
The reaction mixture was stirred at room temperature for IShrs after which time il was 
partitioned between ethyl aceiate/water the organic layer was separated and washed with 
saturated sodium bicarbonate solution, brine, dried over MgSO^ and evaporated under 
reduced ptcssure.Thc crude product was purified by column chromatography on silica gel 
eluting with ethyl aceiate/Pentane (1/1, v/v) to afford a mixture of the above shown 
compounds as a white solid (259mg). 



R, 0.40 (Diethyl ether). 



(2 62) 12 000-1 6984 (P2 0 0 0-13^ A) 
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m/z : 607 (MH*) . 

pRKPARATIQN 58 

3-rf 1 -rfZ^.Sg^-a^iefiCTl-l.S-dimethvlhexahv Hrnpyrazin-l -yll-l-O-ri -(tert-blltYn-l . 1- 

dimethvIsilvnQXYphenvnmet hyl]hcHzonitriIe 

OTBDMS 




The compound of the above formula was prepared by a similar method to that described 
for Preparation 4 using 3-cyanobenzaldehyde. the compound of Preparation 3, 
benzoiriazoIe« and 3-tcrt-butyldimethylsilyloxyphcnylmagiiesium bromide. The crude 
product was purified by column chromatography on silica gel eluting with 
Dichloromethane/Methanol (95/5, v/v) to afford the title compound (5.4g). 

Rf 0.24. (Hexane/isopropanol/ammonium hydroxide . 98/2/0.2, v/v), 
m/z : 526 (MH*) . 

Sh (300MHz. CDCl, ) : 7.80 (IH, s). 7.62 (IH. d), 7.50 (IH, d), 7.38 (IH, i), 7.20 (6H. 
m), 6.80 (2H, m), 6.60 (IH. s). 5.10 (IH, s), 3.85 (IH. d), 3.20 (IH. d). 2.60 (4H. mO, 
1.90 (2H, m>, 1.06 (6H, in), 0.95 (9H. s). 0.18 (6H. s). 



(2 63) 12 000-1 6984 ( P 2 0 0 0 - 1 OiSiil 
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PPITPARATTON 59 




The compound of the above formula was prepared by a similar method to that described 
for Preparation 19 using the compound of Preparation 58. The crude product was purified 
by column chromatography on silica gel elucing with Dichloromethane/Methanol/ 
ammonium hydroxide (97/3/1. v/v) to afford the title compound (687 mg). 

R, 0.22 ( Dichloromethane/Methanol. 95/5, v/v). 
m/z : 446 (MH^) . 



(2 64) 12 000-1 6984 (P20 00-1A) 



ppRPARATlON 60 
1 tf-Tnflolc-5-etirhaldehvcle 



O 



H 




N 
H 



5-broinoindoIe (S.Og) was added lo a stirred suspension of poiassiura hydride (2.92g) in 
diethyl ether (lOOml) at 0*'C. The reaction mixture was stirred for ISmins, coolexl to - 
78'C before tert-butyl lithium (3l.5rai) was added, and after 30 minutes 
dimcthylformamide (lOml). The reaction mixture was stirred at room temperature for 
IShrs and dien poured into ice-cold IN HCl the layers were separated and the aqueous was 
extracted with ethyl acetate (x3). The combined organic layers were washed with 
saturated sodium bicarbonate solution, brine, dried MgSO* and evaporated under reduced 
pressure. The crude product was purified by column chromatography on silica gel eiuting 
with Dichloromethane/Methanol (97/3, v/v) to afford a white solid (1.8g). 



Potassium carbonate (7.84g) was added to a solution of the compound of Preparation 60 
(1.65g) and ethylbromoacetate < 1.5ml) in methylethyl ketone (50mi). The reaction mixture 
was heated to reflux and stirred for IShrs after which ume the coaled mixLure was filtered 
and the filtrate evaporated under reduced pressure to afford the title compound as a wlute 
solid(2.ll7g). 



PRRPARATTONril 



Rthyl 2-f5-fnrinyl-li?Mnd ol-l-vBacetatc 



O 




O 



(265) 12 000-16984 (P2 0 0 0-1BYA) 
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m/z : 233 (MH*) . 

PRRPARATTON 62 
F.rhyl2-{.S.[rg^-l-fr25;.3in-4-anyl-2.5- Hiin^hvlhexahvdroDvrazin-l-vn-^ 

hntvlV 1 . 1 -dImetbvlj>ilvl1oxv}phenvD m<>tlivl]-lJy-indnle-l-vU acetate 




The compcund of the above formula was prepared by a similar method to that described 
for Preparation 4 using the compound of Preparation 61, (-)-(2R,5S)-l-allyl-2,5- 
dimethylpiperazine. benzotriazole and 3-/?rf-butyIdiracthylsilyloxy phenylmagnesium 
bromide. The crude product was purified by column cliromatography on silica gel eluting 
with Dichloromethane/Methanol (98/2, v/v) to afford the tide compound <650mg). 

R,0.7 ( Dichloromcthane/Mahanol, 96/4, v/v). 
OT/t : 576 (MH") . 



(2 66) 12 000-1 6984 (P2000-1(A) 
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P|^F]PARATIQN 63 
I ff-indazftlfe .5-<;arbaldehvde 



O 




S-Cyanoindazole <2.32g) [Hailey etc Synthetic communications. (1997), 27 (7). H99- 
1207] was dissolved in a mixture of water (16.7ml), glacial acetic acid (16.7ml) and 
pyridine (33-4ml) under a atmosphere of nitrogen. Sodiun hydrogen phosphate (4.64g) 
was added to the mixture followed by raney nickel/ water (2g/ml). The reaction mixture 
was heated to 50'*C for 5hrs and then allowed to cool to room temperature and stirred for 
iShrs. Tlie catalyst was then filtered off and washed with pyridine and water. The pH of 
the solution was adjusted to 9.0 with sodium carbonate and the product extracted with 
ethyl acetate (x2)- The organic layers were dried over MgS04 and evaporated under 
reduced pressure. The crude solid was purified by washing with toluene to afford the tide 
compound as a beige solid (2.36g). 

RrO.15 {dichloromethane/diethyl ether, 95/5 » v/v). 

6h (300MHz, CDCI3) : 10.35 (IH, bs), 10.03 (IH, s). 8.28 (IH. s). 8.22 (IH, s), 7.94 
(IH, d).7.57 (lH,d). 



(2 67) 12 000-1 6984 (P2000-15) 

-IS7- 



PRKPARATTON fi4 
Ethyl S-(5-fi >rinyl-lff-indayni-l-vh oentanoate 



O 




The compound of the above formula was prepared by a similar method co that described 
for Preparation 61 using the compound of Prcparaiion 61 and Ethyl 5-bromovaleraie. The 
crude product was purified by cohimn chromatography on silica gel eluting with ethyl 
acetate/Hexane (35/50-60/40) to afford die title compound as a oil which crysiallised upon 
standing (1.037g). 

RrO.47 (ethyl acetatc/Hcxane. 1/1, v/v), 
m/z : 275(MH^) . 



(2 68) 12 000-1 6984 (P2000-1A) 
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PRfPARATTONfig 

RthvlS-<a-rf^.l-ff2.S.5in-4-lienzYl-2 , -'^-rtiTnethvlhcxahvdrQDvrazro-l-vl1-l-(3-{ri 
hii .Udimethvlsavnoxv}phenyl^mct tivn-T //-indazol-l -vW pentauoate 




The compound of the above formula was prepared by a similar metbod to that described 
for Preparation 4 using the compound of Preparation 64, (-)-(2R,5S)-l-benzyl-2,5- 
dimetbylpiperazine. benzocriazole and 3-terl-butyldimeaiylsilyloxy phenylmagncsium 
bromide. The crude product was purified by column chromatography on silica gel eludng 
with Hexanc/Isopropanol/0.88 anunonium hydroxide (95/5/0.25. v/v) to afford the title 
compound as a oil C949mg). 



R, 0.23 (dichloromethane/Methanol, 98/2). 
ni/t : 466 (MH^) . 



(2 69) 12 000-1 6984 (P2 0 0 0-1)1^ 



PT^RPARATION 66 
Ethvl 2-l5-r(/?^-l4f25.5ilh^ienzvl-2-5-dimfithvlh ftxahvdropYra7fai-l-vl1-l-<3- 
hutvn-l. l-dimethylsilynnYv}phenvnmetliyi]~l/r >inrinU1 -yl} acetate 




The compound of the above formula was prepared by a similar method to that described 
for Preparaiio 4 using dw compound of Preparation 61. (-)-(2R,5S)-l-benzyl-2,5- 
dimethylpiperazine, benzotriazoLe and 3-tert-bu^ldiinethylsiiyloxy phenyltnagnesium 
bromide. The crude product was purified by column chromatography cluting with 
Hexane/Isopropanol/0.88 ammonium hydroxide (95/5/0.25, v/v) to afford the title 
compouad (1.17g>. 



Rf 0.38 (Hexaiie/Isopropanol/0.88 ammonium hydroxide, 95/5/0.5. v/v). 

m/z : 626 (MH^) . 



(2 70) 12 000-1 6984 (P20 00-1*A) 
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PREPARATIQN 67 
EthYl 5-cyano- 1 -ethvt-l/r-indoLe-2HcarboxYlatc 




2 Ethylcarboxy-5-cyanoindolc (497mg) [Liebigs Ann Chera, (3), 438-55 (1986)] and 
potassium carbonate (960nig) were mixed in acetonitrile (25ml) and bromoechane (191|.il) 
added. The reaction mixture was stirred for IShrs at 80 'C under a atmosphere of nitrogen, 
lodoeihane (200|.il) was added and the reaction mixture heated to 60° C for IShrs after 
which time the mixture was diluted witli ethyl acetate (lOOmi) and washed with water, 
dried over MgSOj and evaporated under reduced pressure. The crude product was purified 
by column chromatography on silica gel eluting with Hexane/Isopropanol/ 0.88 
anunonium hydroxide (95/5/0.25, v/v) to afford the title compound as a white solid 
(455mg). 

0.59 (Hexane/Isopropanol/ 0.88 ammonium hydroxide. 90/10/0.75, v/v). 
m/z : 243 (MH^. 



(271) 12 000-16984 ( P 2 0 0 0 - 1 . liiil 
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PPFPARATTON 68 
Ethyl 1 -ethvI-5-formvl-l Mndole-a-carbojrylatc 
O 




The compound of the above formula was prepared by a similar meihod to that described 
for Preparation 63 from the product of Preparation 67 and Rancy nickel. The crude 
produa was purified by column chromatography on silica gel eluting with 
Dichloromethane/Methanol {95/5, v/v) to afford the title compound as a oil (3e7mg). 

Rr 0.48 ( Dichloromethane/Diethyl ether. 98/2, v/v). 
mU : 246 (MH*). 
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PRFPARATTQN 69 
1 iidolc-6-CA rh.-ildeh vde 




Potassium hexamethyldisilazane (0.5M In toluene) (56mi) was added dropwise to a ice 
cold solution of 6-bromoindole {5.0g) in diethyl ether (50ml). The reaaion mixture was 
warmed to room temperaiuir for 30mins and ttien cooled to -78''C. tBuLi (1.7M) (31 .5ml) 
was added to the mixture keeping the temperature below -63 °C the mixture was further 
stirred at -78 'C for 30 mins after which time a solution of DMF (6ml) in diethyl ether 
(IQml) was added, the reaction mixture was warmed to room temperature and quenched 
with ice cold 2N HCl the product was tfien extracted into diethyl ether (x3). The combined 
organic layers were dried over MgSO^ and evaporated under reduced pressure. The crude 
product was purified by column chromatography on silica gel eiuting with 
Dichloromefhane/Methanol (97/3, v/v) to afford the Ciae compound as a solid (1.49g). 
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p^pPARATTON 70 
Methyl 2-f6-fnrinvl-ltf -indoUl-vn acetate 




o 



The compound of the above formula was prepared by a similar method to ttiat described 
for Preparation 61 from the compound of Preparation 69 and methyl bromoacetate. The 
crude product was purified by column chromatography on silica gel eluting with diethyl 
ether/pemane (1/1-75/25, v/v) to afford the title compound (620mg). 

/R/Z : 218 (MHO- 

5 (CDCI3): 10.2 (IH. s). 7.80 (IH, s). 7.70 (IH, d). 7.62 (IH, d), 7.30 (IH, d). 6.62 
(IH, d>, 4.92 (2H, s), 3.76 (3H. s). 
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PREPARATIQN 71 
Methyl 2.{6-[<R\-U{i2S.5R\-4-henzyU2.5-dimeihy[h£X^ 

rtert- WiiLvl^-1 ♦ 1-dimeaivlsilvLloxv ) phenynmethvn- l /f-indol- 1-yl} acetate 

OTBDMS 




The compound of the above formula was prepared by a similar method to that described 
for Preparation 4 using the product of Preparatioa 70, (-)-(2R.5S)-l-beiizyl-2,5- 
dimethylpiperazine, benzotriazole and 3-tert-butyldiinethyIsilyloxy phenylmagnesium 
bromide. The crude product was purified by column chromatography on silica geL eluting 
with Pentane/ediyl acetate (95/5-S5/1S, v/v) to afford the title compound (463mg). 

R, 0.3 ( Dichloromethane/Methanol. 93/5. v/v). 
m/z : 612 {MHO. 
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PREPARATION 72 
2-f4-foi-iiiyl phenvll^pyridyl cvanirie 




O 



Benzaldehyde-4-boronic acid (1.36g), 2-broino-4-cyano pyridine (l.5g), cesium fluoride 
(2.72g) and tetrakis(triphenylphosphine)paUadiuin(0) (285mg) were mixed together in 
dimethyl ethylene glycol (30ral). The reaction mixture was refluxed for 16hrs under a 
atmosphere of nitrogen after which time the cooled mixture was diluted with diethyl ether 
(40ml> and washed with water (40ml), the organic layer was separated and washed with 
saturated brine, dried over MgS04 and evaporated under reduced pressure. The crude 
product was purified by column chromatography eluting with Dichlorometliane/Diethyl 
ether (97.5/2.5. v^v) to afford the tide compound (0.8 Ig). 

R, 0.3 ( Dichloromethane/Diethyl ether, 97.5/2.5, v/v). 

5h (400MHz. CDQ,) : 10.15 (IH. s). 8-95 (IH, d), 8.20 (2H, d), 8.03 (3H, m), 7.55 
(IH, d). 
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PPFPARATION 73 

2.(4-rrg^-l-r(2.S.5ina-beii2vl-2.S-dimct ^ vlli<>vahvdronvrazinO-vl1-l-(3-lri-fter^ 
hiirv]Ul.l.dimethvtsilyl^oxy>p henyninethvnnhenvl>-4-DYridvlCYanidg 




The compound of the above formula was prepared by a similar method to that described 
for Preparation 4 using the CDmpound of Preparation 72. (-)-{2R,5S)-l-bciizyl-2,5- 
dimethylpiperazine, benzotriazole and 3-tcrt-butyldimediylsilyloxy phenylmagaesium 
bromide. The crude product was purified by column chromatography on silica gel eluting 
with ethyl aceiate/Pentane (1/4, v/v) to afford the title compound (0.47g). 

5„ (300MHz. CDCI3) : 8.90 (IH. d), 7.95 (3H, d). 7.60 (2H. d). 7.40 (IH. d), 7.30-7.15 
(5H. m>. 6.85 (IH, d). 6.80-6.70 (2H. m), 5.15 (IH, s). 3.95 (IH, d), 3.25 (IH, d). 
2.80-2.55 (4H, m). 2.05 (2H, m), 1.15 (6H. t), 1.00 (9H, s), 0.20 (6H, s). 
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PRKPARATIQN 74 
.^U-^f/^Vl-fa5;■SJ^^-4-bftn 7 vU2-S^imrtbvlhl.yahvri^onvrazin-^-Yn-l-^^^ 

1 ,KHimethvUtlynovy^phe nynmfthynphenvU-3-Dvridvl CVanidg 




3-Cyano-5-(lributyIsia[inyl)pyridinc [prepared by the method of A.D. Brown, et. al., PCX 
int Appl. WO 9321178] C684ing), 10% palladium on charcoal (20mg), triphenyl arsine 
(98mg), copper iodide (29mg) and ihe compound from Prepration 44 (1.09g) were mixed 
together in acetonitrile (25ml). The reaction mixmre was heated to reflux for 36hrs after 
which time the mixture was cooled and tetraethylammoniura fluoride (888mg) was added. 
The reaction mixcure was stirred for 20 mins and then aquoeus potassium fluoride (20ml) 
was added. After stirring for 30 minutes the organic layer was separated, filtered through 
a plug of Arbocel® and evaporated under reduced pressure. The crude product was 
purified by column chromatography eluting with EtOAc/Hcxane (1/2, v/v) to afford the 
title compound <0.73g), 

Rf 0.3 (ethyl acetate^Hexane, 2/1. v/v). 

6h C300MHZ. CDCI3) : 9.05 (IH. s), 8.90 (IH, s). 8.10 (IH. s), 7.60 (2H. d), 7.50 (2H, 
d), 7.35-7,10 (6H, m). 6,85-6.60 (3H, m). 5.10 (2H. m). 3.90 (IH. d). 3.25 (IH. d). 
2.80-2.50 (4H, m), 2.00 (2H. m), 1.10 (6H, 2xd). 
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tert-butyl d i(2- propyny Dcarbamate 




A solution of di-tert-butyl dicarbonate (49.21g) in dichlorome thane (50ml) was added 
dropwise to an ice-cold solution of dipropargylamine (20g) and criethylamioe (26g) in 
dicWoromethane (150ml). The reaction mixture was allowed to warm up to room 
temperature and stirred overnight. Tlie reaction mixture was washed three-times with 
water (200ml). saturated brine solution, dried (MgSO*) and evaporated to dryness in vacuo 
to afford the title compound as a brown solid. 42.60g- The compound was used widiout 
further purification. 

m/z: 2U (MNH/) 

5h (400MHz. CDCI3): 4.20 (4H. br s), 2.25 (2H. m), 1.50 (9H. s). 

Prpparation 76 

/«rt.butylS-(hydroxyraetliyI)-l,3-dihydro-2ff-isoindolc-2-carboxylate 




Propargyl alcohol (8.49g) was added via syringe to an ice-cold solution of the compound 
of Preparation 75 (7.32g) in ethanol (160nil). Wilkinson's catalyst (1.06g) was added in 
one portion and the resulting mixture stirred and allowed to warm to room temperature 
overnight. The reaction mixture was concentrated under reduced pressure and the residue 
purified over silica gel (ethyl acetate:pentane; 1:2) to afford the tide compound, 3.79g as a 
cream solid. 
m/z: 250 (MH^) 

Rf! 0.29 (ethyl acctatc:pcntane; 1:2) 
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Prepa ration 77 
tert-hutyi 5- formyl- 1 ,3-diliy(I ro-2;ft^-isoindole-2-carboxylate 



To a solution of the compound of Preparation 76 (4 76g) in dry DMF (80ml) was added 
sequentially sodium bicarbonate (4g), 4-iodotoliiene (4.2g) and teuaechyiammonium 
chloride (5.3g). The soludon was degassed three time, palladium (II) acetate {4.3g) added 
and the mixture degassed a further two times. The very dark solution was heated at 100°C 
under nitrogen for 20 hours. The cooled solution was partidoned between 2N HCl and 
ethyl acetate. The organics separated, washed widi water (4X). dried (MgS04) and 
evaporated in vacuo. The residue was purified by column chromatography over silica gel 
using gradient elution (ethyl acetate:pcntane; 4:1 to 1:1) to afford a brown solid. This 
solid was triturated with diisopropyl edier to afford the title compound as an off-white 
solid, 2.43g. 

5h (400MHz. CDCl,): 10.00 (IH, s). 7.85-7.70 (2H, m), 7.46-7.35 (IH, m). 4.80-4.70 
(4H. m), 1.52 (9H. s). 

Preparation 78 

/*r^butyl5-[(i0-[(25,5i0-*-ben^yl-2,5-dimethylpipclranyl]C^-methoxyphcnyl)methyll- 

l,3-dihydro-2H-isoindole-2-carboxylnte 
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The conq}oiind of the above formula was prepared by a similar method lo thai described 
for Preparation 4 using the compound of Preparation 77 (mg), benzotriazolc (409mg), (-)- 
(2R, 5S)-l-benzyl-2,5-dimethylpiperazine (702mg) and die Grignard reagent prepared 
from 3-broinoanisole (1.28g). 

Yield: 941rag 

R^: 0.52 (diethyl ether: pentane; 1:1) 

5„ (400MHz, CDCI3): 7.40-7.05 (9H. m). 6.85-6.75 (3H. m), 5.04 (IH, br s), 4.62 (4H, 
m), 3-87 (IH, s). 3.77 (3H. s). 3.23 (IH. m), 2.75-2.55 (4H. m). 2.02 {2H. m), 1.50 
<9H, s), 1.08(6H, m>. 
[alo -6.2'* (c=0.1, methanol) 

Preparation 79 

5-[(it)-[(25,5/0-4-benzyl-2,S-dimethylpiperazinyl](3-m€thoxyphenyl)methyl]isouidoline 

hydrochloride 




.HCI 



Hydrogen chloride was bubbled through an ice-cold solution of the compound of 
Preparation 78 (871mg) and anisole (0.8ml) in dichloromethane (40ml) until saturation was 
achieved. The ice-cold solution was stirred for a further 30 minutes before being 
evaporated to dryness lo afford a mixcure of the title compound and anisole. 1.573g as a 
cream solid. This material was used without further purification in subsequent reactions. 

R^: 0.42 (dichloromethane:methanol:ammonium hydroxide; 90:10:1) 
miz'. 442 (MH*) 
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Prfeparatinn 80 
terMnitvl 3-(4-formylphenyl)-l-azetidiiiecai-boxylpte 

o 

I 

tBuO 



CHO 



Zinc dust <253mg) was stirred under nitrogen overnighi. To this was added DMF (5inl) 
and dibromomethane (55mg) dissolved in DMF (Iml) and the mixture warmed to -7(rc. 
The reaction mixture was cooled to room temperanire and chlorotrimethylsiiane (32rag) in 
DMF (1ml) added and stirred at room temperature for 15 minutes. To this was added 2- 
iodo-N-Boc-azetidine (Billotte, S.. Synlcct. 379-380) (l.04g) in DMF (5ml). The 

reaction mixture warmed to 40*^ and the mixmre sonicated for 30 minutes during which 
time the zinc powder dissolved to leave a hazy solution. To the solution of zincate was 
added 4-iodobenzaldehyde (Preparation 43) (851mg in 5ral DMF), tri-2-ftirylphosphinc 
(35mg in 1ml DMF) and Pd(dbq)2 (42ml in 1ml DMF). The resulting mixture was heated 
at eO-TCyc for 4 hours, cooled to room temperature and partitioned between ammonium 
chloride solution and diethyl ether» and the aqueous layer was extracted with diethyl ether 
(3X). The combined organic extracts were dried (Na2S04), evaporated in vacuo and 
purified over silica (pentane:ethyl acetate; 4:1) to afford the title compound as a mobile 
oil, 626mg. 



m/z'. 262 {MH+) 

Rfi 0.19 (pentane:ethyl acetate; 4:1) 
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/erf-butyl 3-{4-[(«)-((2S,S J?)-4-beuzyl-2,5-dimethytpiperazinyl] C3- 
methoxyphenyI>methyl]phenyl}-l-azetidinecarboxylate 




The compound of the above formula was prepared by a similar method to that described 
for Preparation 4 using the compound of Preparation 80 (6l0mg). beiizotriazole (278mg), 
0-(2R, 5S)-l-beiizyl-2.5-dimcthylpiperaziae (Allmg) and the Grignard reagent prepared 
from 3-bromoanisole (873 mg). 



Yield: 925mg 
m/z: 556 (MH^) 

Kfi 0.50 <pcntaiie:isopropaaol;amraonim hydroxide; 90:10:0.75) 



Preparation 82 

(25,5«)-l-[(R)-[4-(3-azetidinyl)phenylK3-methoxyphenyl)methyl]-4-beiizyl-2,5- 

dimethylpiperazine 
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Excess irifluroacetic acid (12ml) was added to an ice-cold solution of the compound of 
Preparation 81 (920mg) in dry diethyl ether <35nil). The reaction was evaporated to 
dryness, dissolved in dichloromethane and washed with 2N sodium hydroxide solution. 
The organic layer was separaced, dried (tf^^O^ and evaporated to dryness in vacuo to 
afford ihe dtle compound. 715mg, which was used without further purification. 

m/z: 456 (MH^ 

Rfi 0.06 (pentanerisopropanoliammonim hydroxide; 80:20:1.5) 

6h (400MHz, CDCl^): 7.39 (2H. d), 7.25 (2H, d), 6.80 (3H. m). 5.08 (IH. s), 4.00-3.77 
{9H, m), 3,22 (IH. d). 2.65 (4H. m). 2.00 {2H, m), 1.75 (IH. br s), 1.09 (6H. d). 



To a solution of BFj.AcOH complex {33.78g, O.lSOmol) in triflouoracetic anhydride 
(40inl) at QPC was added a solution of the imine prepared from 3-niethoxybenzaldehyde 
and aminoethanaldiethylacetal (Tetrahedron, 1971, 27, 1253) (15.06g. 0.0599mol) in 
trifluoroacetic anhydride (40ml), maimaining the temperature below 10^. After 48 
hours, the mixture was poured into ice- water (3(X)ml), the solution made basic with 
concentrated ammonium hydroxide and extracted with dichloromethane. The organic 
phase was then extracted with aqueous hydrochloric acid solution (5N, 2x400nil). The 
combined aqueous was made basic with concenu^ated ammonium hydroxide solution and 
extracted with dichloromethane. The organic phase was dried (MgSO*), filtered. The 
solvent removed under reduced pressure and the residue purified on silica, eLuting with a 
solvent gradient jof 98:2 to 95:5 dichloromethane:methanol, to give the title compound, 
(6.85g. 72%). 



Preparation 83 
7-Isoquinolinyl methyl ether 
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5„ (400MHz, CDCI3): 3.96 (3H, s), 7.22 (IH, s), 7.35 (IH. d). 7.58 (IH. d). 7.73 (IH. 
d). 8.42 (IH, d), 9.16 (IH.s). 



A solution of the compound of Preparatioa 83 (10.16g, 0.0638inol) in 48% hydrobromic 
acid (lOOmi) was heaoed under reflux for 17 hours. The reaction was cooled to room 
temperature, diluted with water (I30ml) and the solution made neutral with saturated 
aqueous sodium bicarbonate solution. The cream precipitate formed was filtered under 
vacuum and dried to give the title compound, (5.95g). 



MS m/z 146 (MH)"^. 

'H-NMR (d^-DMSO): 5 = 7.25 (IH, s), 7.32 (IH. d). 7.65 (IH. d), 7.80 (IH. d), 8.25 
(IH, d), 9.07 (IH, s). 10.06 (IH, br). 



To a solution of the compound of Preparation 84 (lOg) in glacial acetic acid (100ml) was 
added platinum oxide (0.5g) and the mixture placed under an atmosphere of hydrogen at 
40 p.s.i. for 16 'hours. The crude mixture was filteted through a short pad of celite, 
eluung with ethanol and the filtrate evaporated under reduced pressure to give the title 
compound, (I0.27g), which was used without further purification. 



Preparation 84 
7-Isoqumoliiiol 




Preparatton 85 

lT2^3.4-Tetrahydro-7-isoquiiiQlinol 
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'H-NMR (CDCl,): S = 2.90 {2H, s), 3.30 (2H. s), 4.01 (2H. s), 6,30 (IH. s). 6.65 (IH. 
d), 6.86<1H, d>. 

Preparation 86 

tert-Butyl7-hydroxyO,4KUhydro-2<lH)isoquiiM>linecarl)OxyUte 



To a stirred solution of die compound of Preparation 85 (31. 4g) in water (200iiil) and 
tetrahydrofuran (500ml) was added iriettiyLamine (48ml). followed by tert-butyldicarbonatc 



and extracted with ethyl acetate (x3). The combined organics were dried (MgSOO, 
filtered and the solvent removed under reduced pressure to give the tide compound, 
(78.55g. 91 %), which was used without fbrther purification. 

MSin/z250(MH)*- 

'H-NMR (CDCI3): 5 = 1-50 (9H, s), 2.74 (2H, t), 3.62 (2H. t). 4.52 (2H, s), 6.38-6.71 
(2H, m), 6.98 (IH. d). 



To a solution of the compound of Preparation 86 (3g) in dichloromethane (50ml) was 
added triethylamine (1.7ml) and N-phenylbis(irifluoromethancsulponimidc) (4.5 Ig) and the 
mixture stirred at room temperature for 48 liours. The mixture was evaporated to dryness 




O 



C75.3g). After 16 hours, the reaction mixture was concentrated under reduced pressure 



Prj>pgration 87 

tert-Butyl 7-{[(trifluoromethyl)sulphonyl]oxy}-3,4-dihydro-2(lH)- 

isoqumotinecarboxylate 
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under reduced pressure and the residue purified on silica gel elucing wiiti a gradient of 
85:15 to 5:1 hexane : ethyl acetate, to give the title compound (3,5g. 76%). 

MS in^ 382 (MH)*. 

'H-NMR (CDCI3): 5 = 1.30 (9H, s). 2.83 (2H. t), 3.63 (2H. t), 4.59 (2H, s). 7.00-7.10 
(2H,in). 7.21 (IH, d). 

Preparation 88 

te rt-Butyl 7-[(E)-3-ethoxy-3-oxo-l -propenyl]-3 , 4-dihy dro-2(lH)- 

isoquiiLolinecarboxyiate 




To a solution of the compound of Preparation 87 (22.6g) in acetonitrile (250ml) was added 
ethyl acrylate (8.35ml), palladium acetate (O.Sg), tri-o-tolylphosphinc (2.34g) and 
tricthylamine (16. 5ml). The solution was degassed and heated at reflux for 16 hours. The 
reaction was conccntraced under reduced pressure and partitioned between ethyl acetate 
and saturated aqueous ammonium chloride solution. The aqueous phase was extracted 
with ethyl acetate and the combined organics dried (MgSO^). filtered and the solvent 
removed under reduced pressure. The residue was purified on silica gel eluting with a 
solvent gradient of 1:9 10 1:3 ethyl acetate : hexane to give the title compound (8.56g). 

MSm/2 332 (MH)^ 

'H-NMR (CDCI3): a = 1.33 (3H, t), 1.50 (9H. s). 2.84 (2H, t), 3.64 (2H. t). 4.25 (2H, 
q). 4.56 an, s). 6.40 (IH. d). 7.13 (IH. d), 7.25 (IH, s), 7.32 (IH, d). 7.62 (IH. d). 
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Prflparatiftn 89 

tert-Butyl 7-(3-cthaxy-l,2-daiydroxy-J-oxopropy D-3 ,4-dihydro-2(lH)- 

Isoquinolinecarboxylate 

OH 

O OH O 

To a solution of the compound of Preparation 88 (14.43g) in acetone (lOOml) and water 
(20nil> was added N-methylmorpholine-N-oxide (7.65g) followed by osmium tetroxide 
(4.7ml, 2.5% wt solution). After 16 hours, the reaction was concentrated under reduced 
pressure and extracted with ethyl acetate. The organic phase was dried (MgSOJ, filtered 
and the solvent removed under reduced pressure. The residue was purified on silica gel 
eluting with a solvent gradient of 1:2 to 2:3 ethyl acetate : hexane to give the tide 
compound {S.4g). 

MS fii/z383 (MNHJ\ 

'H-NMR (CDCI3): 5 = 1.30 (3H, t). L48 (9H, s). 2.68 (IH. d>, 2.82 (2H. t). 3.09 (IH, 
d), 3.62 C2H, t), 4.23-4.37 (3H» m>, 4.58 (IH. s), 4.98 (IH. d). 7.10-7.22 (3H, m). 

Preparation 90 

tert-Butyl 7-forn[iyl-3,4-dihyd ro-2(lH)-isoquinDluiecarboxylate 




To a solution 6f the compound of Preparation 89 (5g) in diethyl ether (200ml) and water 
(150ml) was added sodium periodate (5.85g) and the reaction stirred at room temperattire 
for 16 hours. The organic phase was separated and the aqueous phase extracted with elhyl 
acetate. The combined organics were dried (MgS04). filtered and the solvent removed 
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under reduced pressure to give (he title compound (3.52g, 98%), which was used without 
further purification. 

MS m/z 262 (MH)"^. 

'H-NMR (CDCI3): 5 = \A1 (9H. s), 2.90 <2H. t). 3.66 (2H, t), 4.63 (2H. s), 7.29 (IH, 
d), 7.42 (IH. s). 7.47 (IH. d). 9.96 (IH, s). 

Prgparadon 91 

tert-Butjl 7-<R)-[(2S, 5R)-4-benzvl-2,5-dimethylpiperazinyl]<3-methoxyphenyl)methyl]- 

3,4-dihydro-2(lH)-isoqiiino]inecarboxylate 



To a solution of the compound of Preparation 90 (3.5g) in toluene (150ml) was added (-)- 
(2R, 3S>-l-bcnzyl-2,5-dimcthylpipcrazinc (2.74g) and benzotriazole (1.6g) and the 
reaction heated under Dean-Stark conditions for 3 hours. The reaction was cooled in an 
ice-water batb and a tetrahydrofuran solution of 2 equivalents of 3- 
methoxyphenylmagnesium bromide (prepared from 3-methoxybroniobenzcne and 
magnesium in tetrahydrofuran) added. The reacuon was allowed to warm to room 
temperature and stirred for 90 minutes. Samraied aqueous ammonium chloride was added 
and the mixture extracted with ethyl acetate (x3). The combined organics were dried 
(MgSOJ, filtered and the solvent removed under reduced pressure to give the crude 
product which was purified on silica gel eluting with a solvent gradient of 1:4 to 1:1 ethyl 
acetate: hexane, to give the title compound (2.55g). 




Ph 



MSni/z556(MH)*. 
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'H-NMR (CDCl,): 6 = 1.10 (6H. m). 1.47 (9H. s). 1.96-2.05 (2H, m), 2.53-2.72 (4H, 
tn), 2.79 (2H, t). 3.23 (IH, d), 3.62 (2H, t), 3.78 (3H. s), 3.86 (IH. d). 4.51 (2H, s). 
5.00 (IH, s), 6.75-6.84 (3H, in), 7.03 (IH, d). 7.13-7.32 (8H, m). 

l>rcpftmtion 92 

7-(R)-[(2S, SR)-4-benzyl-2,S-dimethylpiperazinyl](3-methoxyphenyl)mcthyl]-l,2,3,4- 

tetrahydroisoqulnoKne trihydrochloride 




.3HC1 



Into a solution of the compound of Preparation 91 (0.59g) in dichloromethane (50nil), 
cooled in an ice-water bath, was bubbled HCl gas. After 15 ntinuies, diethyl ether (50ml) 
was added and the solvent removed under reduced pressure to give the title compound 
(0.587g). which was used without further purification. 

MS mJz 456 (MH)^. 

•H-NMR (d^-MeOH): 8 * 1.25 (3H, br), 1.53 (3H. br). 3.06-3.34 (9H, m>. 3.50 (2H, t), 
3.80 (3H, S). 4.17 (IH, d), 4.36 (2H. s). 7.23-7.58 (12H. m). 
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Tsolated Tissue Stadles 

Opioid activiiy was studied in isolated the mouse vas deferens (MVD) tissue. In this 
regard, MVD (DCI strain. Charles River, 25-35 g) were suspended in 15 ml organ baths 
ooncaining Mg^*-free Krcbs* buffer of the following composition (mM): NaCl, 119; KCl, 
4.7; NaHCOj, 25; KH^PO,. 1.2; CaCl^, 2.5 and glucose, 11. The buffer was gassed with 
95% Oj and 5% CO,. The tissues were suspended between platinum electrodes, attached 
to an isometric transducer with 500 mg tension and stimulated with 0.03 Hz pulses of 1- 
msec pulse- width at supramaximal voltage. IC« values were determined by the regression 
analysis of concentration-response curves for inhibition of electrically-induced contractions 
in the presence of 300nM of the mu-selective antagonist CTOP. Ttus test is a measure of 
5 agonism. 

Each of the compounds according to the preseat invention that were tested had a pIC50 
value of from 7 to 11 . 



Modifications will be apparent to those skilled in the art. 
Abstract 

Compounds of the tbnnula (1) - shown below - are described. 
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The compounds are useful in the manufacture of a pharmaceutical composition for 
preventing or treating inflammatory diseases such as arthricb. psoriasis, asthma, or 
inflammatory bowel disease, disorders of respiratory funcdon, gas tro- intestinal disorders 
such as functional bowel disease, functional GI disorders such as irritable bowel 
syndrome, functional diarrhoea, functional distension, functional pain, aon-ulcerogenic 
dyspqjsia or others associated with disorders of morility or secretion, urogenital tract 
disorders such as inconunence, as analgesics for treating pain including non-somatic pain, 
or as inununosuppressancs to prevent rejection in organ transplant and skin graft. 



